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Foreword 


The European Society of Pathology (ESP) is now among the 
most recognized scientific societies in pathology worldwide, 
gathering more than 3000 members from more than 27 coun- 
tries. Among the most powerful driving forces of our society 
are the working groups. Each of them coalesces all the human 
medical strength of a subspeciality under the lead of a renowned 
pathologist. The Uropathology and Gynecopathology Working 
Groups are among our most dynamic, chaired respectively by 
Antonio Lopez-Beltran and Maria Rosaria Raspollini. 

Both have joined their dynamisms and efforts to propose a 
textbook with an original approach combining in each chapter 
the pathology of the female and the male urogenital tracts. This 


book will be surely a landmark, useful to pathologists working 
in the fields of gynecologic and/or urologic pathology. 

For several years, the European Pathology Congress has 
favored joint sessions between working groups on a common 
theme. These sessions are generally very successful, and in a 
way, the concept of this textbook gives credit to this organiza- 
tion. This joint effort by two of our most dynamic working group 
chairs with a long list of well-known contributors was surely a 
challenge and we, at ESP, are proud that they have succeeded in 
this effort. 


Pierre Bedossa 
Former President of the European Society of Pathology 
Chair of the ESP Working Group 


Preface 


Female and male urogenital tracts have a common embryonic 
development until the moment at which sexual organ differen- 
tiation begins. The diverse systemic hormonal environment in 
the developing fetus determines and modulates the appearance 
of external and internal genitalia and their functions. Several 
genetic and epigenetic factors and disorders may alter normal 
development, predisposing to the appearance of a pathologic 
function and phenotype, and the development of benign as well 
as malignant tumors. 

Because of common ancestors, the pathologies of the uro- 
genital tract in females and males present many similarities that 
can challenge the pathologist for an appropriate diagnosis and 
classification of the disorder. 

This book is a comprehensive interdisciplinary compilation 
of the most common pathologic entities seen in the female and 
male urogenital tracts, and is the result of a joint effort by well- 
known gynecopathologists, uropathologists, dermatopatholo- 
gists, and embryology experts to focus on gynecologic and 
genitourinary tract pathologic similarities and differences. This 
textbook does not deal with all the topics described in more clas- 
sical uropathology and gynecologic tract pathology books; it 
aims to close the gap represented by the lack of bridges between 
urologic and gynecologic pathologists who handle these kinds 
of disorders in everyday practice. 

The chapters focus on the similarities between the male and 
female genital tract pathologic entities, but also highlight the 
differences in histopathology, genetics, incidence, and clinical 
signs, and emphasize the differential diagnosis of tumors with 
similar histologic features in the two genders. 

The idea for this textbook comes from the observation that 
in females and the males there are respective organs, such as 
the ovary and testis, and the vulva and penis, where the tumors 
with strong morphologic similarities may have similar (e.g. 
epithelial tumors) or opposite (e.g. teratomas) clinical behav- 
ior. In addition, this textbook deals with urinary tract tumors, 
such as urethral malignancies, for which, at time of differen- 
tial diagnosis, the pathologist should keep always in mind the 


gender of the patient to properly evaluate the histologic find- 
ings. Some of the entities might be present in both genders and 
in both the urologic passages and in the gynecologic tract, such 
as the uncommon micropapillary variant of urothelial tumors 
and the micropapillary tumors seen in different gynecologic 
locations. 

The chapters also present the normal-appearing tissue seen 
in ectopic sites that are usually related to gender and may reflect 
embryologically similar tumors, but with paradoxical differ- 
ences in incidence and significance (e.g. prostate carcinoma vs. 
Schene’s gland carcinoma). This book is not only an analysis of 
the similarities and differences in male and female pathologic 
entities with reference to incidence, histologic features, signs 
and prognosis, it is also a helpful tool for residents and fel- 
low pathologists and for consultants who can gain experience 
in the pathologic diagnostic rationale by comparing similar 
morphologic features in different unrelated tumors such as the 
carcinoma of the prostate or breast. 

We are deeply in debt to the distinguished panel of experts 
who have collectively contributed to achieve the aims of this 
book with personal effort, making this a unique piece in the lit- 
erature with interesting and current chapters. 

We also thank Cambridge University Press for supporting 
our idea, and setting up graphics to make the text clear and easy 
to read. 

Maria Rosaria Raspollini 
Antonio Lopez-Beltran 


Editors’ note 


Three colors are used throughout this volume to guide the 
reader. The teal blue color and the Mars symbol (£) denotes 
chapters, sections, tables, and figures specific to the male. 
The purple color and the Venus symbol (Ẹ) denotes chapters, 
sections, tables, and figures specific to the female. The orange 
color and the use of both symbols (£ 9) illustrates that this item 
applies to both males and females. 


Notes on Embryology, Differentiation, and Function 


| Section’ | of the Urogenital Tract 


31.1 Introduction 


The urogenital system consists of the urinary system, which 
purifies the blood and eliminates catabolites through the urine, 
and the genital system, which enables production of gametes, 
fertilization, and the generation and development of a new indi- 
vidual. The urinary and genital systems are closely associated, 
embryologically, anatomically, and functionally. 

The urogenital system develops from the intermediate meso- 
derm, a long cord of cells that originate during gastrulation in the 
3rd week, along the dorsal body wall of the embryo. In the 4th week, 
as a consequence of folding, it is localized ventrally in the embryo, 
and develops into the renal structures, and parts of the gonads and 
male genital tract. The urogenital ridge is a longitudinal elevation 
of the intermediate mesoderm that gives rise to both the nephro- 
genic cord, from which the urinary system develops, and the genital 
ridge, from which parts of the genital system (gonads) develop.'” 

The genital system is complex, bringing together structures 
with different embryonic origin. The gonads develop from the 
genital ridges, the genital tract from the mesonephros, the exter- 
nal genitalia from the region around the cloacal membrane, and 
the primordial germ cells (future gametes) come from the endo- 
derm of the yolk sac. 

The genital system is the only system characterized by sexual 
dimorphism, so the earliest stages of development are common 
to both sexes, but proceed separately starting from the 6th-7th 
weeks in males, and from the 10th week in females. 

In the following chapters, the development of the uri- 
nary system and sexual differentiation are discussed in detail, 
emphasizing the fundamental preconditions of male or female 
differentiation. 


$21.2 Embyronic Development 

The urinary system (Figure 1.1)consists of: 

1. kidneys, responsible for filtration of blood and urine 
production; 

2. upper urinary tract (ureters, chalices, and collecting 
tubules) that carry urine from the kidneys to the bladder; 
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Paola Castrogiovanni, Giuseppe Musumeci, Michelino Di Rosa, and Rosa Imbesi 


3. lower urinary tract (bladder, which collects the urine, and 
urethra, which carries urine to the outside, allowing its 
elimination). 

It originates from the nephrogenic cords, two cell cords that 
develop from the intermediate mesoderm immediately after gas- 
trulation. From the nephrogenic cords, three sets of renal structures 
arise (Figure 1.2): pronephros (rudimentary), mesonephros (work- 
ing fora short period), and metanephros (permanent kidney). 


Permanent Urinary System 


— Kidneys ———______________, metanephros 
filtration of blood and urine production 


— Upper urinary tract ———————————-+ mesonephros 
(ureters, chalices, collecting tubules) 
carrying urine from the kidneys to the bladder 


— Lower urinary tract 1 ——> urogenital sinus 


(bladder and urethra) 
carrying urine outside 


¢Figure 1.1 Permanent urinary tract: components, roles, and embryologi- 
cal origin. 


Development of the Urinary System 


pronephros 


mesonephros 


metanephros 


— intermediate mesoderm 


— cloaca —— | urogenital sinus 


(last portion of the posterior 
intestine, endodermal origin) 


@Figure 1.2 Embryological origin of the urinary system. Boxes indicate the 
portions also involved in genital system development. 
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The pronephros develops first, in the 4th week. In the two 
nephrogenic cords, the cranial region is fragmented into 5-7 
cell clusters associated with the pronephric duct, which is a lon- 
gitudinal duct growing caudally to the cloaca (last portion of the 
posterior intestine, endodermal origin).’ 

At the end of the 4th week, the pronephros degenerates and 
the pronephric ducts give rise to the mesonephric (or Wolffian) 
ducts, which subsequently open into the cloaca. Below the pro- 
nephroi and adjacent to the Wolffian ducts, each nephrogenic 
cord is induced by the pronephroi to develop mesonephric 
tubules whose distal ends open into the Wolffian ducts, while 
the opposite ends surround a ball of capillaries arising from the 
dorsal aorta. The mesonephric tubules and the Wolffian ducts 
constitute the mesonephros, which has an inductive role in the 
subsequent development of the definitive kidney and the inter- 
nal male genital tract. In the male embryo the more cranial 
mesonephric tubules stop renal function and become efferent 
tubules and the Wolffian ducts give rise to the epididymis, the 
vas deferens, the ejaculatory duct, and the seminal vesicles.‘ 

During the 5th week, the metanephroi (permanent kidneys) 
begin their differentiation. In the most caudal portion of each 
Wolffian duct, the ureteric bud develops and penetrates the 
metanephric mass, mesenchyme of the sacral region of nephro- 
genic cords, and at this point begins a sequence of bifurcations 
and coalescences. Within the metanephric mass, the apex of the 
ureteric bud expands and gives rise to the renal pelvis that later 
branches, forming the collecting tubules. 

The first generations of the collecting tubules merge and give 
rise to the major calix; their ends branch and merge to form the 
minor calix that further branches to form numerous collecting 
tubules (collecting system). The ends of the collecting tubules are 
surrounded by the metanephric mass cells and are induced to 
develop the different portions of the nephrons (distal convoluted 
tubule, loop of Henle, proximal convoluted tubule, Bowman's 
capsule), which form the excretory system of the kidneys. The 
normal development of the permanent kidney depends on 
reciprocal interactions between the ureteric bud (mesonephric 
origin) and the metanephric mass. 

The ureters develop by lengthening of the ureteric bud. 
Initially the ureters open into the Wolffian ducts, then open 
directly into the bladder, losing contact with the Wolffian ducts. 

The developing kidneys are originally located in the sacral 
region, then move towards the posterior wall of the abdominal 
cavity; consequently, the ureters become longer. At the end of the 
2nd month, the kidneys are in their definitive seat (at the level of 
the first four lumbar vertebrae and below the adrenal glands). 

The bladder originates from the upper portion of the urogeni- 
tal sinus, which is the front portion of the cloaca divided by the 
urorectal septum into two portions, the urogenital sinus and ano- 
rectal canal. The urogenital sinus give rise to the bladder, whose 
differentiation occurs in similar ways in both sexes, and the ure- 
thra and the definitive urogenital sinus, which have different fates 
in the two sexes. The urethra forms much of the male urethra and 
the entire female urethra, the definitive urogenital sinus gives rise 
to the penile urethra in the male and the vestibule of the vagina 
in the female. As a result of the ascent of the kidneys and then the 
displacement of the orifices of the ureters more cranially than the 


Wolffian ducts, the ureters open directly into the bladder, and the 
Wolffian ducts open more caudally and directly into the urethra. 
These movements result in incorporation of metanephric tissue 
(mesoderm) into the endodermic posterior wall of the bladder, 
defining the bladder trigone. The further development of the 
urethra and the vaginal vestibule are described in the chapters 
related to the development of the external genitalia. 


$21.3 Indifferent Embryonic 
Development of the Genital System (Pre-sex 
Determination) 


The genital system consists of the gonads, the genital tract, the 
external genitalia, and the germ cells. The genital drafts appear 
in different parts of the embryo at about 4 weeks of develop- 
ment, and then they converge into a unique system that differ- 
entiates from the 4th to the 7th weeks. Throughout this period, 
called the indifferent stage, the genital system is identical in 
males and females. Only at the end of the 2nd month, do the 
first signs of differentiation begin to appear and the indifferent 
genital drafts acquire male or female characteristics. The devel- 
opment of the indifferent genital system is closely related to the 
urinary system. 

At the end of the 3rd week, in a region located between the 
allantois and the yolk sac, itis possible to recognize a small group 
of cells, the primordial germ cells (PGCs).° The PGCs are the cell 
line that allows the process of gametogenesis. They proliferate 
and move in the developing gonads (genital ridges) where they 
continue to proliferate and then differentiate into oogonia or 
spermatogonia, depending on the sex of the embryo. 

During the 5th week, in splanchopleura (lateral mesoderm) 
localized ventrally and close to the mesonephros, two longitu- 
dinal thickenings (genital ridges), which are the gonadal drafts, 
arise. Genital ridges are characterized by coelomic epithelium 
(cortical) that originates from the proliferation of splanchop- 
leura, and mesenchyme (medullary) arising from the inter- 
mediate mesoderm underlying the splanchopleura. When the 
PGCs reach the genital ridges, they are surrounded by coelomic 
epithelium cells, forming the gonadal cords. If the PGCs are not 
coated by the gonadal cords, they undergo degeneration. 

This stage of gonadal development is termed the indifferent 
gonad (Figure 1.3) until the end of the 6th week, as the male and 
female gonads are morphologically identical. In the mouse, sev- 
eral essential genes for the development and differentiation of 
male and female genital systems have been identified, including 
Sf1 (steroidogenic factor 1) and W#1 (Wilms tumor 1).° 
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¢°Figure 1.4 Molecular model of gonadal sexual differentiation, in mam- 
mals. The differentiation into male or female gonad is based on the level of 
expression and/or repression of “masculine” or “feminine” factors. 


The differentiation of the indifferent gonad in the testi- 
cle temporally precedes its alternative differentiation in the 
ovary. 

It has been well demonstrated that the male gonad dif- 
ferentiation takes place as a result of SRY (sex determining 
region Y) gene activation producing a testicular-determining 
factor (TDF), localized in the short arm of the Y chromosome 
in somatic cells of the indifferent gonad that differentiate into 
Sertoli cells. The expression of SRY, in synergy with SF1, 
is followed by that of the SOX9 gene, which together with the 
paracrine action of FGF9 (fibroblast growth factor-9) stabilizes 
the masculinizing environment, allowing development of the 
Leydig cells and male germ cells (Figure 1.4)."»” 

“The differentiation of the female gonad seems not to be 
determined by a single gene, but is under the control of intra- 
and extracellular signals. Among the latter, the feminizing 
growth factors WNT4 (wingless-related and integrated 4) and 
RSPO1 (R-spondin 1) produced by the ovary cells regulate the 
development of the female gonad (Figure 1.4). -1 A model for 
gonadal sex determination has been proposed in which FGF9 
and WNT4/RSPOI1 are the extracellular growth factors that 
maintain the indifferent gonad in balance between the two fates: 
the prevalence of FGF9 causes testicular differentiation, the 
prevalence of WNT4/RSPO1 causes ovarian (Figure 1.4).'°!” 

The development of the genital tract also begins in the same 
way in both sexes. 

In the 4th week, the mesonephros (transitional primitive 
kidney) develops a cord of cells, which subsequently canalizes: 
the mesonephric (Wolffian) duct. Each duct develops in the cau- 
dal direction and opens into the cloaca. 

©In the 6th week, on the outside of the Wolffian duct, a fold 
of the splanchnic mesoderm is formed, giving rise to the para- 
mesonephric (Miillerian) duct. 

Starting from the 7th week, the development of the Wolffian 
and/or Miillerian ducts takes different directions depending 
on the sex of the embryo. The initial development of the genital 
tract is independent of hormones; later it is controlled by hor- 
mones and growth factors. 

As well as the gonads and genital tract, during the first period 
of development (from the 5th to the 8th weeks) the morphology 
of the external genitalia is similar in embryos of both sexes. At 
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the end of the 5th week, at the sides of the cloacal membrane 
there are two cloacal folds that merge giving rise to the genital 
tubercle. During the 7th week, after the formation of the peri- 
neum that separates cloacal membrane into urogenital mem- 
brane and anal membrane, the cloacal folds are divided into 
urethral folds and anal folds. At the sides of the urethral folds, 
two genital swellings are formed. Simultaneously, the urogenital 
membrane is perforated, opening the cavity of the urogenital 
sinus to the outside. Male or female differentiation of the differ- 
ent parts of the external genitalia is visible after the 12th week 
and is a hormone-dependent process." 


31.4 Male 


In the 7th week, the differentiation of male gonads (testes) 
begins (Figure 1.5). 

Thanks to the action of masculinizing factors, produced by 
the activation of SRY gene (present in the Y chromosome), the 
gonadal cords extend in the medullary of the genital ridges and 
lose contact with the coelomic epithelium defining the seminif- 
erous cords characterized by Sertoli cells forming the cord wall. 
The PGCs that differentiate into spermatogonia are located 
within the seminiferous cord, although the Sertoli cells inhibit 
their development before the start of meiosis. The ends of the 
seminiferous cords ramify and anastomose to form the rete tes- 
tis. During the 7th week, the testicle begins to round off, reduc- 
ing the contact surface with the mesonephros. Subsequently, the 
seminiferous cords lose contact with the coelomic epithelium 
through connective tissue, which forms the tunica albuginea. 
When future Sertoli cells begin their morphological differen- 
tiation, they begin to produce a protein called antimiillerian 
factor (AMH). AMH causes regression of the paramesonephric 
(Miiller) ducts in males, via an apoptotic mechanism. 

Smooth muscle cells differentiate around the seminiferous 
cords and the Leydig cells differentiate in the areas between 
the seminiferous cords. The Leydig cells produce testosterone, 
a steroid hormone necessary for the subsequent development 
of the testicle itself, of the male genital tract, and of the external 
genitalia. In the 20th week, the testicles move from the abdomi- 
nal wall of the embryo to the scrotum.” 

At puberty, the increase in testosterone causes canalization of 
the seminiferous cords containing the PGCs, forming seminifer- 
ous tubules. Even the seminiferous cords superiorly located (rete 
testis) develop a lumen and differentiate into thin-walled ducts. 

The male genital tract mainly originates from the Wolffian 
ducts. The permanence of the Wolffian ducts is regulated by 
androgens, particularly testosterone and dihydrotestosterone 
(DHT) produced by the Leydig cells. The rete testis, formed 
from the ends of the anastomosed seminiferous cords, is con- 
nected to 15-20 mesonephric tubules (transitional primitive 
kidney) that become efferent tubules connected to Wolffian 
ducts that develop into the epididymis in the proximal portion 
to the testicle and the vas deferens in the distal portion. The vas 
deferens continues with the ejaculatory ducts that open in the 
prostatic urethra, which continues with the penile urethra, both 
arising from the urogenital sinus. The seminal vesicles originate 
near the opening of the Wolffian ducts in the prostatic urethra. 
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@Figure 1.5 Diagram of male sexual 
differentiation. 
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@Figure 1.6 Molecular regulation of sexual 
differentiation. 
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The prostate and bulb-urethral glands originate from the endo- 
derm of the urogenital sinus. 

The male external genitalia (penis, penile urethra, and scro- 
tum) originate from the differentiation of the genital tubercle, 
which elongates to form the penis, of the urethral folds, which 
merge to close the orifice of the urogenital sinus and form the 
penile urethra, and of the genital swellings, which merge down 
the midline to form the scrotum to house the testicles after their 
descent in the lumbar region (Figure 1.6, Table 1.1) 


TESTICLE 


Leydig cells 


TESTOSTERONE 


Wolffian ducts 


Epididymis 
Vas deferens, 
Seminal vesicles 


91.5 Female 


In the female embryo, the somatic cells of the genital cords do 
not have a Y chromosome, and therefore do not activate the TDF 
and differentiate into Sertoli cells. As a result, AMH, Leydig 
cells, and testosterone are not produced, thus there is no stimu- 
lus for male sexual differentiation. In these conditions, sexual 
differentiation is female. In female embryos, somatic cells of the 
genital cords differentiate into follicular cells, and genital ridge 
becomes the ovary (Figures 1.6 and 1.7). 
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Initial Draft Male Structures 

Primordial Spermatogonia 

germ cells 

(PGCs) 

Epithelium Sertoli cells 

of the genital 

ridge 

Mesenchyme Smooth muscle cells 

of the genital Leydig cells 

ridge 

Wolffian ducts Epididymis 
Vas deferens 
Ejaculatory duct 
Seminal vesicles 
Appendix of the epididymis 

Mullerian Degenerate, only residues 

ducts remain: 
Appendix of the testicle 
Prostatic uricle 

Mesonephric Vas deferens 

tubules 

Genital Glans and penis shaft 

tubercle 

Definitive Penile urethra 

urogenital 

sinus 


Urethral folds Portion of the penis sur- 


rounding the penile urethra 


Genital Scrotum 


swellings 


Genetic females: XX 


- Genital ridges becomes ovary 


- Cortical gonadal cords incorporate PGCs 


which differentiate into oogonia 
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- Oogonia intensely proliferate 
- Oogonia degenerate or begin meiotic 
division (primary oocytes) 


| 


Fragmentation of cortical gonadal 
cords in follicular cells 


| 


Follicular cells surround primary oocytes 
(primordial follicles), blocking meiosis at 
the meiotic prophase | (diplotene) until 
puberty 


NO AMH: 


- Millerian ducts bailout 


Female genital tract 


- Involution of Wolffian ducts 


Female Structures 


Oogonia 


Follicular cells 


Thecal cells 


Degenerate, only residues 


remain: 
Gartner's duct 
Gartner's cyst 


Oviducts 

Uterus 

Cervix 

The upper third of the vagina 


Degenerate, only residues 


remain: 
Epoophoron 
Paraoforon 
Clitoris 


Vestibule of the vagina 


Labia minora 


Labia majora 
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In the female embryo, the ovary is not morphologically iden- 
tifiable until the 10th week. 

The cortical genital cords extend in the medullary of the geni- 
tal ridge forming a rudimentary rete ovari, a network of tubules 
that subsequently degenerates and disappears. The cortical 
genital cords incorporate PGCs. These latter differentiate into 
oogonia, which intensively proliferate (Figure 1.8) after the pro- 
liferative phase; the oogonium degenerates or undertakes mei- 
otic division. Female PGCs that begin the first meiotic division 
are called primary oocytes. Within the 7th month all oogonia 
become primary oocytes and conclude prophase I of meiosis 
(diplotene). 

At about 16 weeks, the cortical genital cords begin to break 
up into groups of cells, forming the follicular cells. Between the 
5th and the 9th months, the primordial follicles are generated; 
they are composed of four or five flattened follicular cells with a 
primary oocyte in the diplotene stage. Follicular cells cause the 
blockage of meiosis until puberty, when the individual oocytes 
again begin gametogenesis in response to the periodic rise of 
gonadotropin levels during the ovarian cycle. Differently from 
the male, at birth there are no PGCs in the ovary, only primary 
oocytes in the diplotene stage. 

The tissue located among the primordial follicles is called 
interstitial tissue, rich in vessels and nerves. The ovary is coated 
with an epithelium derived from the coelomic epithelium called 
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Figure 1.7 Diagram of female sexual 
differentiation. 
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Figure 1.8 Graphs of the behavior of female germ cells: (A) between the 
2nd and the 9th month of intrauterine life; (B) during puberty and childbearing 
years. 


the ovarian surface epithelium (OSE). Before birth, the ovaries 
move from the posterior abdominal wall to the pelvis. At birth, 
due to degeneration and differentiation processes, the two ova- 
ries contain a total of about 1 000 000 primordial follicles, each 
containing a primary oocyte at the diplotene stage. 

From birth until puberty, some primordial follicles begin but 
do not complete their development and degenerate through a 
process called atresia. There is also considerable degeneration of 
the follicles within the fertile period. Normally in adult women, 
only one follicle completes development each month, releasing a 
mature oocyte for fertilization (ovulation). Ithas been calculated 
that only about 400 000 oocytes are present at puberty (1 000 000 
at birth), of which only 300-400 restart meiosis and are ovulated 
during the fertile years. The exhaustion of the oocytes occurs 
at approximately 50 years of age and determines the end of the 
fertile period and the start of menopause. The absence of PGCs 
or oogonia in the ovary is of considerable clinical importance, in 
fact, harmful agents such as ionizing radiation and chemothera- 
peutic compounds cause irreversible damage to the oocytes and 
early infertility in the woman. 

The female genital tract (oviducts, uterus, and vagina) origi- 
nate from the Miillerian ducts thanks to the estrogen produced 
by the ovaries, while the Wolffian ducts regress due to the absence 
of testosterone and AMH, necessary to be trophic. The cranial 
portions of the Miller ducts do not merge with each other and 
give rise to the oviducts that open in the coelom near the ovaries; 
the most caudal portions merge along the midline and give rise 
to the uterus and the upper part of the vagina. The lower portion 
of the vagina originates from urogenital sinus derived from the 


Table 1.2 Chronology of the main stages of genital system development 


Weeks Events 


Embryonic 3 Differentiation of PGCs 
period 
4-5 PGCs migration to the gonadal drafts 
Development of mesonephric ducts 
5-6 Development of genital ridges 
SRY expression 
6 Beginning of the external genitalia development 
7 Sexual differentiation of gonads 
Development of paramesonephric ducts 
8 Sertoli cells begin to produce AMH 
Differentiation of Leydig cells 
Fetal 9 The Leydig cells begin to produce testosterone 
Period 


Beginning of the masculinization of both 
urogenital sinus and external genitalia 


10-13 Differentiation of the genital tract 
Beginning of meiosis in the ovaries 
Male and female external genitalia identifiable 
14 Organogenesis of the male urethra is completed 
20 Formation of the first primordial follicles in the 
ovaries 
27-30 Desensus testis in inguinal-scrotal location 


cloaca, allowing the opening of the vagina in the vestibule of the 
vagina that originates from the definitive urogenital sinus. 

The female external genitalia (labia minora, labia majora, 
clitoris, and vestibule of the vagina) originate from the differ- 
entiation of the genital tubercle to form the clitoris, of the ure- 
thral folds to form the labia minora, of the genital swellings to 
form the labia majora, and of the definitive urogenital sinus 
to form the vestibule of the vagina. The differentiation of the 
external genitalia appears after the 12th week and is a hormone- 
dependent process (‘Tables 1.1 and 1.2). 
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of the Ovary 


Emanuela D'Angelo and Jaime Prat 


92.1 Introduction 


Non-neoplastic lesions of the ovary may be incidental findings 
identified on gross or microscopic examination of the ovary, or 
they may form pelvic masses and may be associated with hor- 
monal manifestations, simulating ovarian neoplasms clinically 
and pathologically. Many occur during the reproductive years 
and may be associated with infertility. The most frequent tumor- 
like lesions of the ovary are shown in Table 2.1. 


92.2 Inflammatory Diseases 
92.2.1 Non-granulomatous Infectious Diseases 


Most bacterial infections of the ovary occur in patients with 
pelvic inflammatory disease (PID). Ovarian involvement is 
almost always secondary to salpingitis and typically results in 
the formation of bilateral tubo-ovarian abscesses. The most 
common agents are Neisseria gonorrhoeae, Mycoplasma homi- 
nis, Chlamydia trachomatis, and anaerobic organisms.' Clinical 
symptoms include pelvic pain, fever, vaginal bleeding, and uri- 
nary symptoms.’ Grossly, the fallopian tube appears fused to the 
ovary with distortion of both organs. After resolution, the only 
sequelae may be dense tubo-ovarian fibrous adhesions. 
Although usually bilateral, rare unilateral ovarian abscesses 
may lead to the clinical suspicion of cancer. In these cases, non- 
gynecologic inflammatory processes, such as perforated colonic 
diverticulitis, appendicitis, Crohn disease, or colonic neopla- 
sia with fistulization should be ruled out.’ Rarely, rupture of an 
ovarian or tubo-ovarian abscess results in secondary peritonitis 
or fistulas involving adjacent pelvic organs.’ Patients carrying 
intrauterine devices (IUD) may develop unilateral tubo-ovarian 
abscesses secondary to actinomycosis (Figure 2.1).° Yellow sulfur 
granules are often grossly visible and, microscopically, the char- 
acteristic colonies of actinomyces appear, surrounded by a non- 
specific inflammatory infiltrate composed mainly of neutrophils 
andfoamy histiocytes (Figure2.1). These gram-positive basophilic 
bacteria form rounded collections of filaments with a character- 
istic branching pattern. Occasionally, the diagnosis of actinomy- 
cosis is done preoperatively by finding the typical granules within 


© Non-neoplastic and Tumor-like Conditions 


©Table 2.1 Non-neoplastic disorders of the ovary 

+ Tubo-ovarian abscess, pelvic inflammatory disease 
+ Follicle cyst 

+ Corpus luteum cyst 

+ Ovarian remnant syndrome 

+ Polycystic ovarian disease 

+ Stromal hyperthecosis 

- Massive edema and fibromatosis 

+ Pregnancy luteoma 

+ Hyperreactio luteinalis 

+ Large solitary luteinized follicle cyst of pregnancy and puerperium 
+ Ectopic decidua 


+ Autoimmune oophoritis 


+ Uterus-like mass 


endometrial curettings or cervicovaginal smears. Nevertheless, 
most cases of IUD-related PID are non-actinomycotic. 

Cytomegalovirus oophoritis may occur in immunosup- 
pressed patients, usually as part of a generalized infection. 
Grossly, focal cortical necrosis is characteristic. Microscopic 
examination reveals coagulative necrosis, an inflammatory 
response, and cytomegalic inclusion bodies within endothelial 
and stromal cells (Figure 2.2).°7 


92.2.2 Granulomatous Infections 


Ovarian involvement is present in only 10% of cases of pelvic 
tuberculosis and is usually secondary to tuberculous salpingitis, 
which is much more frequent.*° Grossly, the ovaries are typically 
adherent to the tubal ampullae. Microscopically, involvement 
is typically confined to the ovarian cortex. Intraoperatively, the 
finding of peritoneal spread may erroneously suggest an ovar- 
ian tumor with peritoneal implants. Although fungal infections 
of the ovary are unusual, rare examples of ovarian involvement 
by blastomycosis, coccidioidomycosis, and aspergillosis have 
been described. Other examples of granulomatous infections 
of the ovary are schistosomiasis and Enterobius vermicularis 
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Figure 2.1 Actinomycosis. The ovary is replaced by a mass of grayish-white nodular tissue. A sulfur granule surrounded by polymorphonuclear leukocytes is 
seen on the right. 
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Figure 2.2 Oophoritis in systemic cytomegalovirus infection from a patient 
with immunodeficiency. A cytomegalic inclusion body is seen. 


infections.’®”! Exceptional cases of leprosy, syphilis, and mala- 
koplakia affecting the ovary have been reported.” 


92.2.3 Non-infectious Granulomas 


Foreign body granulomas on the ovarian and peritoneal sur- 
faces may simulate metastatic carcinoma at surgery. Foreign 
materials include suture material, starch granules from 
surgical gloves, talc, hysterosalpingographic contrast mate- 
rial, and keratin from ruptured dermoid cysts or endometrial 
or ovarian endometrioid adenocarcinomas with squamous 
differentiation." 

The ovaries of patients with sarcoidosis and, very rarely, 
Crohn disease may contain non-caseating granulomas. In the 
latter case, involvement usually results from direct extension of 
the inflammatory process from the bowel.” 


Non-infectious ovarian granulomas may be found in patients 
who have previously undergone an ovarian operation.’® These 
granulomas are usually multiple and bilateral and have hyalin- 
ized or necrotic centers surrounded by palisading histiocytes. 
Cortical granulomas of unknown origin are found incidentally 
within the ovarian cortex of postmenopausal women. 


92.3 Solitary Cysts 
92.3.1 Follicle Cyst 


Follicle cysts are lined by luteinized granulosa cells, theca cells, 
or both (Figure 2.3). The cystic change is thought to be caused 
by a lack of the normal preovulatory luteinizing hormone (LH) 
surge that results in ovulation. They usually occur around 
menarche and menopause” and may be associated with men- 
strual irregularities (Figure 2.4); or may rupture, resulting in 
hemoperitoneum with acute abdominal pain. In most cases, 
however, they involute spontaneously or after the administra- 
tion of oral contraceptives. Rarely, follicle cysts occur in neo- 
nates and may produce isosexual pseudoprecocity.'* These 
congenital cysts usually regress during the first four months 
of life. Autonomous follicle cysts may be a component of the 
McCune-Albright syndrome (polyostotic fibrous dysplasia, 
cutaneous melanin pigmentation, and endocrine organ hyper- 
activity). In these cases, the cysts may be multiple and bilateral, 
and, in contrast to solitary follicle cysts, may be associated with 
ovulation and may recur after resection, with a return of the 
clinical symptoms.” 

Solitary follicle cysts are usually less than 8cm in diameter 
(except during pregnancy or puerperium) and have smooth sur- 
faces and thin walls (Figure 2.3). They contain watery fluid or 
blood. Isolated cysts should be distinguished from unilocular 
granulosa cell tumors, which are usually much larger.’ 
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cyst shown in Figure 2.3. 


92.3.2 Corpus Luteum Cyst 


A cystic corpus luteum over 3cm in diameter is designated a 
“corpus luteum cyst.” It may be associated with menstrual irreg- 
ularities or amenorrhea and, like follicle cysts, may rupture and 
cause intra-abdominal hemorrhage. The cyst wall and lining 
are usually yellow and the cyst is typically filled with blood. The 
wall is composed of a thick, convoluted layer of large luteinized 
granulosa cells interrupted at its periphery by wedges of smaller 
luteinized theca interna cells. 
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Figure 2.5 Ovarian remnant syndrome. Numerous corpora lutea appear 
surrounded by fibrous tissue. 


92.4 Ovarian Remnant Syndrome 


Patients with this syndrome usually claim they have undergone 
a “total bilateral oophorectomy,’ but develop symptoms related 
to the presence of residual ovarian tissue.”°”’ The syndrome 
often occurs in women previously operated on for ovarian endo- 
metriosis associated with dense fibrous adhesions. The patients 
may present with cyclic abdominal pain and vaginal bleeding 
several weeks or months postoperatively. A pelvic mass is pal- 
pated in about 50% of the cases. At reoperation, residual ovarian 
tissue with corpora lutea appears surrounded by hemorrhage 
and fibrosis (Figure 2.5). 
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92.5 Polycystic Ovarian Disease 


Polycystic ovarian disease (PCOD) is a frequent clinico- 
pathologic disorder of unknown and probably heterogeneous 
etiology characterized by chronic anovulation (infertility), 
hyperandrogenism, and enlarged polycystic ovaries (Stein- 
Leventhal syndrome).” Hyperandrogenism is characterized 
clinically by hirsutism, acne, and androgen-dependent alope- 
cia in about 50% of the cases, and biochemically by increased 
serum levels of androgens, particularly testosterone and 
androstenedione. Typically, there is hypersecretion of LH 
and androgens, but normal or low serum levels of follicle- 
stimulating hormone (FSH). Menstrual irregularities such as 
oligomenorrhea or amenorrhea are frequent. Obesity is often 
present, but not invariably. PCOD is the most important cause 
of anovulatory infertility, affecting 5-10% of women of repro- 
ductive age. Stromal hyperthecosis is a closely related disorder 
that overlaps both clinically and pathologically with PCOD 
(see below). 

According to the 1990 National Institutes of Health con- 
sensus definition, PCOD is characterized by the presence of 
hyperandrogenism and ovulatory dysfunction, after exclusion 
of other specific disorders such as underlying diseases of the 
adrenal or pituitary gland (i.e. congenital adrenal hyperplasia, 
hyperprolactinemia, or acromegaly). This definition is exclu- 
sively clinical; which means that the finding of enlarged ova- 
ries, with numerous follicle cysts by ecography (Figure 2.6) or 
gross inspection, is not an essential requirement for the diag- 
nosis. Paradoxically, however, the early descriptions of the 
syndrome were exclusively based on ovarian histopathology.” 
Nevertheless, there is often a striking concordance between the 
ultrasonographic and the biochemical findings. 

Determining the cause of PCOD has proved deceptive. It 
appears that abnormal gonadotropin secretion is a result, 
rather than the cause, of ovarian dysfunction. Hypersecretion 
of adrenal androgens may contribute to the hyperandrogen- 
emia, but the ovary seems to be the main source of excess 
androgen secretion.” There is evidence of a dysregulation 


of the rate-limiting enzyme in androgen biosynthesis, 
cytochrome P-450 c 17 alpha, which catalyzes both 17-alpha- 
hydroxylase and 17,20-lyase activities.“ In other words, an 
intrinsic ovarian abnormality could explain the hyperandro- 
genism in PCOD. Hyperinsulinemia, as well as peripheral 
insulin resistance in adipose tissue and skeletal muscle, seems 
to play a fundamental role in PCOD.” Recent family studies 
have indicated that abnormalities of a gene in the region of the 
insulin receptor may be responsible for a genetic susceptibil- 
ity to PCOD.” Although the ovaries remain insulin-sensitive, 
it has been shown that insulin stimulates steroidogenesis and 
hLH release, which results in theca cell hyperplasia, increased 
serum levels of androgens and estrogens, and arrest of follicular 
development.” 

Grossly, PCOD is characterized by bilateral ovarian enlarge- 
ment caused by multiple small follicle cysts which are vis- 
ible under a pearly white ovarian surface (Figures 2.7 and 2.8). 
Microscopically, the outer cortex appears typically collagen- 
ized, a feature that has been attributed to the high serum levels 
of androgens. Closer examination of the follicle cysts reveals 
a prominent theca interna layer with excessive luteinization 
(follicular hyperthecosis) and less conspicuous granulosa cells 
(Figure 2.9). Typically, stigmata of prior ovulation are absent, 
but corpora lutea have been identified in about 30% of otherwise 
typical cases of PCOD.? 

The irregular secretion of LH does not result in ovulation, 
but rather in the increasingly high level of this hormone, which 
stimulates secretion of an abnormal amount of androgens by the 
theca cells. Conversely, it has been demonstrated that granulosa 
cells in PCOD exhibit high levels of basal aromatase activity. 
Aromatase converts androgens of theca cell origin to estrogens. 
Although hyperandrogenism is the most characteristic endo- 
crine manifestation of PCOD, some patients may present with 
hyperestrogenism as a result of transformation of androgens 
into estrogens by aromatization in the peripheral fat. In these 
cases, development of endometrial hyperplasia or carcinoma 
(almost always low grade) may occur, particularly in postmeno- 
pausal patients.”° 


mi 


©Figure 2.6 Polycystic ovarian disease. Ultrasonographic appearance of a 
typical polycystic ovary. 


Figure 2.7 Polycystic ovarian disease. The sectioned surface of the ovary 
shows multiple follicle cysts. 


Figure 2.8 Polycystic ovarian disease. Several follicle cysts are arrayed 
beneath the cortex. 


°Figure 2.10 Stromal hyperthecosis. The sectioned surface of the ovary is 
composed of grayish-yellow tissue. Several corpora albicantia are seen. 


92.6 Stromal Hyperthecosis 


Stromal hyperthecosis is characterized by bilateral stromal 
hyperplasia and numerous luteinized stromal cells singly, or in 
small nests or nodules. Although many patients have clinical 
manifestations indistinguishable from those of PCOD, classic 
stromal hyperthecosis is associated with marked virilization, 
obesity, hypertension, and decreased glucose tolerance. The 
latter three alterations are encountered in approximately one- 
third of the cases.” In most cases the clinical course develops 
gradually, but occasionally, particularly in women in their late 
reproductive life, there is a sudden onset and progressive course 
resembling that of a virilizing tumor. Exclusion of an androgen- 
secreting tumor is based mainly on the serum androgen levels. 
Testosterone levels greater than 150 ng per 100 ml suggest the 
presence of a neoplasm. Whereas premenopausal women typi- 
cally present with virilization, postmenopausal patients often 
have estrogenic manifestations. Like in PCOD, a small subset 
of premenopausal patients have insulin resistance, diabetes, 
acanthosis nigricans, and hyperandrogenism (HAIR-AN syn- 
drome).”* Also similarly to PCOD, hyperplasia and carcinoma 
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Figure 2.9 Polycystic ovarian disease. The outer cortex is fibrotic and a 
follicle cyst (bottom) appears to be lined by luteinized theca cells (follicular 
hyperthecosis). Granulosa cells are not seen. 
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Figure 2.11 Stromal hyperthecosis. The ovarian stroma shows several nests 
of luteinized cells with eosinophilic cytoplasm and regular, round, nuclei. 


of the endometrium may also occur on the basis of peripheral 
conversion of androgens to estrogens. 

Grossly, both ovaries may be enlarged up to 5-6 cm in the 
greatest dimension and their section surfaces appear whitish- 
yellow (Figure 2.10). Microscopically, there are numerous nests 
of lutein cells (which may or may not be vacuolated) in a back- 
ground of stromal hyperplasia (Figures 2.11 and 2.12). The 
outer cortex may appear sclerotic and some follicle cysts may be 
present. Stromal hyperthecosis may coexist with a nodular neo- 
plasm (over 1cm in diameter), often a stromal luteoma. Hilus 
cell hyperplasia or a hilus cell tumor may also be present. 

Proliferation of ovarian stroma in the absence of lutein cells 
is designated as stromal hyperplasia, which is typically found in 
the early postmenopausal years.’ 


©2.7 Massive Edema and Fibromatosis 


Massive edema is characterized by enlargement of one or both 
ovaries due to accumulation of edema fluid.” The patients are 
young (average age, 21 years) and most of them present with 
abdominal pain; other patients have menstrual abnormalities, 
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exhibiting a nest of luteinized cells with eosinophilic cytoplasm and round 
nuclei with prominent nucleoli. 


Figure 2.14 Massive edema. Loose edematous stroma surrounds a 
secondary follicle. 


evidence of hyperandrogenism, or both. The ovarian enlarge- 
ment is unilateral in 90% of the cases. In approximately half 
the cases there is torsion of the ovarian pedicle.’ Grossly, the 
enlarged ovary ranges from 5 to 35 cm in the greatest dimension, 
and on section appears gelatinous (Figure 2.13). Microscopic 
examination shows edematous, hypocellular stroma surround- 
ing follicles (Figure 2.14). Small foci of fibromatous stroma may 
be seen. Luteinized stromal cells are encountered in 40% of the 
cases, and are probably responsible for the androgenic manifes- 
tations that occur in about 25% of cases.’ Differential diagnosis 
includes the luteinized thecoma associated with sclerosing peri- 
tonitis, sclerosing stromal tumor, Krukenberg tumor, and ovar- 
ian myxoma. Besides the absence of the characteristic features 
of those tumors, identification of follicles within the edematous 
ovarian stroma strongly favors the diagnosis of massive edema. 

The cause of massive edema is unclear. It has been attributed to 
intermitent torsion of the ovarian pedicle and interference with its 
lymphatic drainage. Another possible explanation is a primary stro- 
mal proliferation (fibromatosis) with secondary edema resulting 


Figure 2.13 Massive edema. The sectioned surface of the enlarged ovary 
shows gelatinous tissue with focal cystic change. A “free-floating” corpus 
luteum can be seen at the top. 


©Figure 2.15 Fibromatosis. The bisected ovary is enlarged and shows a 
prominent nodular surface. 
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©Figure 2.16 Fibromatosis. Dense collagenous tissue surrounds a follicular 
cyst. 


from torsion ofan ovary enlarged by this lesion. Ithas been proposed 
that massive edema and fibromatosis (Figure 2.15) represent two 
ends in the spectrum of the same disorder.” Like massive edema, 
ovarian fibromatosis is characterized by preservation of follicular 
derivatives, which in the latter lesion appear surrounded bya diffuse 
fibromatous proliferation of the ovarian stroma (Figure 2.16). 


92.8 Hilus Cell Hyperplasia 


Hilus cell hyperplasia may occur during pregnancy, following 
human chorionic gonadotropin (hCG) administration, and in 
postmenopausal women, in whom the hyperplasia results from 
their increased LH levels. Rarely, isolated hilus cell hyperpla- 
sia has been associated with elevated plasma testosterone lev- 
els and androgenic or estrogenic symptoms. Grossly, hilus cell 
hyperplasia may appear as several yellow hilar nodules, usu- 
ally less than 2 mm in diameter. Microscopically, the hilus cells 
are arranged in nodules or sheets; a few mitotic figures may be 
found. In postmenopausal women, the hyperplastic hilus cells 
may be enlarged and have hyperchromatic nuclei. Hilus cell 
hyperplasia may also occur adjacent to an ovarian tumor and 
result in androgenic manifestations.’ 


92.9 Pregnancy-related Lesions 
92.9.1 Pregnancy Luteoma 


Pregnancy luteoma is a tumor-like ovarian lesion that typically 
occurs during the second half of pregnancy and regresses during the 
puerperium.” The lesion, which appears as single or multiple ovar- 
ian nodules, derives from ovarian stromal cells and is bilateral in 
30% of cases. Although most of the patients are asymptomatic, and 
the nodules are usually an incidental finding at the time of cesarean 
section, pregnancy luteomas may be associated with hirsutism or 
virilization in the mother (25%) or in female infants (70%). After 
delivery, the ovaries become normal in size within several weeks.” 
Macroscopically, pregnancy luteomas have an average diam- 
eter of 7cm and, on section, appear solid, fleshy, and red to 
brown (Figure 2.17). Microscopic examination reveals well-cir- 
cumscribed rounded masses of luteinized cells of intermediate 
size with ample eosinophilic cytoplasm and central nuclei with 
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Figure 2.18 Pregnancy luteoma. The lutein cells show abundant eosino- 
philic cytoplasm and regular round nuclei with prominent nucleoli. Mitotic 
figures are visible. (Courtesy of Esther Oliva.) 
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prominent nucleoli (Figure 2.18). The nuclei may be slightly 
atypical. A mitotic index of up to seven figures per ten high- 
power fields is usually found. Postpartum, the involuted lesions 
(brown scars) are composed of degenerating lutein cells with 
pyknotic nuclei, lymphocytic infiltration, and fibrosis.” Their 
exclusive occurrence during pregnancy suggests a role for hCG. 

Pregnancy luteomas are distinguished from luteinized the- 
comas by their lack of reticulin fibrils surrounding individual 
cells, and from steroid cell tumors by their multiplicity and high 
mitotic activity. 


92.9.2 Hyperreactio Luteinalis 


Hyperreactio luteinalis is characterized by bilateral ovar- 
ian enlargement secondary to the development of numerous 


Figure 2.17 Pregnancy luteoma. The bisected ovary shows several nodules 
of brown to red tissue. 


Figure 2.19 Hyperreactio luteinalis. The involved ovary is enlarged by 
multiple thin-walled cysts. 
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luteinized follicle cysts (Figure 2.19).*°** It occurs during preg- 
nancy in patients with elevated hCG levels, such as gestational 
trophoblastic disease (10-40%). It may also occur after admin- 
istration of FSH followed by hCG, or after the use of clomiphene 
to induce ovulation (ovarian hyperstimulation syndrome). This 
process results in the ovarian secretion of vasoactive substances, 
such as vascular endothelial growth factor and cytokines, which 
increase capillary permeability. The lesions are usually asymp- 
tomatic, but hemorrhage into the cysts may produce abdominal 
pain and, very rarely, hypovolemic shock.* Virilization of the 
patient (but not of the female infant) and elevation of serum tes- 
tosterone levels have been described in 15% of the cases unas- 
sociated with trophoblastic disease. Regession typically occurs 
during the puerperium. 

Microscopically, the follicle cysts appear lined by hyperplastic 
and luteinized theca interna and granulosa cells. Occasionally, 
pregnancy luteomas coexist with hyperreactio luteinalis. 

Germline mutations in the FSH receptor have been recently 
described in recurrent, spontaneous, pregnancy-associated 


Figure 2.20 Large solitary luteinized follicle cyst of pregnancy and puer- 
perium. Ultrasonography. 
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©Figure 2.21 Large solitary luteinized follicle cyst of pregnancy and puer- 
perium. This unilocular cyst was 20 cm in diameter. 


hyperstimulation syndrome.**” These missense mutations, 
which involve the transmembrane serpentine domain, lead to 
the reduction of ligand specificity, permiting receptor activation 
by hCG and thyroid-stimulating hormone; this, in turn, leads to 
excessive follicular recruitment and enlargement. 


92.9.3 Large Solitary Luteinized Follicle Cyst of 
Pregnancy and Puerperium 


These unilateral cysts are incidentally detected during preg- 
nancy or the puerperium (Figure 2.20) and typically appear lined 
by luteinized cells containing scattered bizarre nuclei.** The size 
of the cyst ranges from 8 to 26 cm (Figure 2.21). Microscopically, 
the characteristic finding is the marked nuclear pleomorphism 
and hyperchromasia of the luteinized granulosa and theca 
cells lining the cyst (Figure 2.22). No mitotic figures have been 
described. The nuclear features, as well as the association with 
pregnancy distinguish this cystic lesion from unilocular cystic 
granulosa cell tumors of the adult or juvenile type. 

Microscopic proliferations of granulosa cells arising within 
atretic follicles during pregnancy have been described.” 


92.9.4 Ectopic Decidua 


Usually, the ovarian stromal cells undergo decidual transforma- 
tion as a response to high circulating or local levels of estrogen 
and progesterone. An ectopic decidual reaction is seen most 
often during pregnancy, as early as the 9th week of gestation, 
and is present in almost all ovaries at term. In non-pregnant 
women, decidual transformation may be associated with pro- 
gestin treatment, ovarian irradiation, trophoblastic disease, an 
adjacent metastatic tumor, or a steroid-secreting lesion of the 
ovary or adrenal gland.’ Occasionally, ectopic decidua occurs in 
the ovaries without an obvious cause. It may be confined to the 
ovarian stroma or be part of a more widespread decidual trans- 
formation of the submesothelial pelvic stroma. 

The decidual foci may be grossly visible as red superficial nod- 
ules, but more frequently they are incidental microscopic find- 
ings. The decidual cells are typically found in the cortical stroma 
or in surface adhesions as small nodules or polyps. The cells 
are identical to eutopic decidual cells; occasionally, they mimic 
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©Figure 2.22 Large solitary luteinized follicle cyst of pregnancy and puer- 
perium. The cyst is lined by cells with eosinophilic to vacuolated cytoplasm 
and large hyperchromatic nuclei. 


Table 2.2 Classification of female hypogonadism 

A. Hypogonadotropic 

B. Hypergonadotropic (premature ovarian failure) 

1. Gonadal dysgenesis (with abnormalities of sex chromosomes) 

. Autosomal disorders 
. Chemotherapy 
. Radiation exposure 
Infection 
. Resistant ovary syndrome 


. Autoimmune oophoritis 
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©Figure 2.23 Ectopic decidua in the ovarian cortex. The decidual tissue char- 
acteristically shows prominent capillaries and a sprinkling of lymphocytes. 


signet ring cells with nuclear displacement to the periphery. A 
rich network of distended capillaries anda sprinkling of lympho- 
cytes are typically found within the decidual foci (Figure 2.23). 
Florid examples can simulate metastatic carcinoma, particularly 
if the decidual cells show focal cytologic atypia (Figure 2.24). 


92.10 Hypogonadism 


Female hypogonadism may present as an absence of pubertal 
development with primary amenorrhea or as a premature meno- 
pause, with secondary amenorrhea. Normally, menopause occurs 
at an age range between 40 and 55 years. Occurrence under 30 to 
under 40 years is considered premature. Female hypogonadism 
may be hypogonadotropic, resulting from a disorder of the 
pituitary gland or the hypothalamus, or may result from various 
ovarian lesions associated with a decrease in steroid hormone 
secretion and a secondary increase in gonadotropins, particularly 
FSH. The causes of female hypogonadism are listed in Table 2.2. 


92.11 Hypogonadotropic Hypogonadism 


This disorder may be caused by organic lesions of the pituitary 
gland (i.e. tumors, cysts, or infarcts), a functional abnormality, 
such as isolated gonadotropin deficiency, or a disease affecting 
the hypothalamus as it occurs in Kallmann syndrome (hypo- 
gonadism and hyposmia, alone or in combination often with 
midline congenital deformities). In these cases, microscopic 
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Figure 2.24 Ectopic decidua. The decidual cells appear vacuolated and 
exhibit focal mild nuclear pleomorphism. 


examination of the ovaries reveals numerous aggregates of pri- 
mordial follicles in the proximity of a thin outer cortex. Very 
few developing follicles may be present, and no corpora lutea or 
albicantia are found. 


92.12 Hypergonadotropic Hypogonadism 
(Premature Ovarian Failure) 


Premature ovarian failure usually refers to the hypergonadotropic 
state in which the responsible lesion lies in the ovary, and the func- 
tions of the hypothalamus and the pituitary gland are preserved. 
The subtypes of premature ovarian failure are listed in Table 2.2. 


92.13 Resistant Ovary Syndrome 


The resistant ovary syndrome is diagnosed in approximately 
one-quarter of patients with premature ovarian failure and 
is characterized by primary or secondary amenorrhea, high 
gonadotropin levels, and resistance to both endogenous and 
exogenous gonadotropins. The syndrome has been attributed to 
both a deficiency of FSH and LH receptors in the follicles, and to 
the production of antibodies to these receptors." 

On gross inspection, the ovaries may be normal. 
Microscopically, they contain an adequate number of primor- 
dial follicles, but developing follicles beyond the antral stage 
are not found. Hyalinization and calcification of atretic follicles 
may occur. Stromal luteinization and hilus cell hyperplasia may 
result from high levels of LH. Lesions similar to those present 
in resistant ovary syndrome may be found in cases of morbid 
obesity, Cushing syndrome, and Kallmann syndrome. 


92.14 Autoimmune Oophoritis 


Autoimmune oophoritis is a frequently under-recognized 
and poorly understood disease of childbearing age.“ It 
may develop in subjects with autoimmune disorders, such as 
Addison disease and Hashimoto's thyroiditis, but it also occurs 
in women without these disorders. Similarly, serum anti-ovar- 
ian, anti-adrenal and anti-thyroid antibodies are invariably not 
detected. Gynecologic symptoms are related to the degree of dis- 
turbance of follicular maturation, and include irregular menses 
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Figure 2.25 Autoimmune oophoritis. There is an inflammatory infiltrate in 
the granulosa and theca cell layers of a follicle cyst. 


and amenorrhea; the laboratory evidence of premature ovarian 
failure may be absent. Pain may be present and, if severe, may be 
related to torsion. 

Grossly the ovaries are enlarged by multiple follicle cysts. 
Microscopically, the inflammatory infiltrate is localized around 
follicles and its density parallels their degree of maturation 
(Figure 2.25). There are lymphocytes, plasma cells, and occa- 
sionally eosinophils, whereas neutrophils are usually absent. 
The infiltrate may also extend to the stroma, blood vessels, and 
nerves. One subtype of autoimmune oophoritis is characterized 
by the presence of histiocytes, either scattered or forming gran- 
ulomas. Corpora lutea are not found. 

Recently, 3-beta-hydroxysteroid dehydrogenase has been 
identified as a steroid cell autoantigen in patients with prema- 
ture ovarian failure.“ Serologic tests and deep ovarian biopsies 
in young women with premature ovarian failure may facilitate 
or confirm the diagnosis early and stimulate early treatment. 


92.15 Chemotherapy and Radiation 
Therapy Effects 


Administration ofcytotoxic drugs may resultin depletion of follicles, 
impaired follicular maturation, and cortical fibrosis. Sometimes, 
the ovarian failure is reversible after the cessation of therapy. 

The ovary is highly radiosensitive and ovarian failure usually 
follows pelvic radiation. Even low doses result in almost com- 
plete disappearance of primordial and developing follicles, vas- 
cular sclerosis, and fibrosis. 


©2.16 Miscellaneous Lesions 
©2.16.1 Congenital lesions 


These rare lesions include lobulated, accessory, and supernumer- 
ary ovaries, splenic-gonadal fusion, and adrenal cortical rests.’ 


©2.16.2 Torsion and Infarction 


Ovarian torsion and hemorrhagic infarction usually occur as a 
complication ofan ovarian cyst or benign tumor. Rarely, normal 
ovaries may also twist and undergo infarction, specially in chil- 
dren and young adults. Clinical symptoms are similar to those 
of acute appendicitis and an adnexal mass may be palpable. At 
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Figure 2.26 Uterus-like ovarian mass. This paraovarian mass was removed 
from a young woman with a history of endometriosis. The ovary and fallopian 
tube are seen on the surface of the bisected specimen. 


laparotomy, a swollen hemorrhagic and necrotic tubo-ovarian 
mass is encountered. A thorough examination of the specimen 
is important to rule out the presence of a neoplasm. 


©2.16.3 Uterus-like Ovarian Mass 


Cystic masses lined by endometrial tissue surrounded by 
smooth muscle have been described as “uterus-like masses.”>“° 
They may develop in the broad ligament as well as in the ovary 
(Figure 2.26). There are two main theories regarding their his- 
togenesis. In some cases, the uterus-like mass is associated with 
congenital anomalies of the upper urinary tract and, therefore, it 
is considered a malformation of the Miillerian system.” In such 
cases the mass represents a rudimentary uterus. In the absence 
of urogenital malformations, the uterus-like mass may be inter- 
preted a metaplastic lesion associated with endometriosis. 

Endometriosis, stromal endometriosis, or simply smooth 
muscle bundles are often found within the ovarian cortex and 
they may be occasionally associated with each other; these vari- 
ous tissues usually appear admixed and only rarely form a well- 
organized mass that resembles a uterus. The uterus-like mass 
should be distinguished from adenomyma, which consists of 
more irregular bundles of smooth muscle tissue admixed with 
tongues of ectopic endometrium. 
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of the Testis 


3.1 Hamartomatous Lesions 


The term hamartoma refers to abnormal and excessive develop- 
ment of structures of the testis, epididymis, or spermatic cord. 
All of them are benign, although they are associated with spe- 
cific disorders or are markers of complex syndromes. 


43.1.1 Cystic Dysplasia of the Testis and 
Epididymis 

Cystic Dysplasia of the Rete Testis 

Cystic dysplasia of the rete testis (CDT) is a congenital lesion 
characterized by cystic transformation of an overdeveloped sep- 
tal and mediastinal rete testis that replaces partially or totally 
the testicular parenchyma (Figure 3.1). It is considered to be the 
result of an abnormal mesonephros. It can occur in scrotal or 
undescended testes (35%) and can be either unilateral or bilat- 
eral. It is more common in children (mean age at diagnosis 6.1 
years), but it can also occur in adults. The clinical presentation is 


g ° 
SH AM Bare ws 


Figure 3.1 Cystic dysplasia of the rete testis. Rete testis of a child has cystic 
transformation of all its parts (septal, mediastinal, and extratesticular). 
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scrotal swelling, occasionally followed by scrotal pain suggest- 
ing a testicular tumor. Ultrasound images are diagnostic. The 
major problem for these patients is the frequent association with 
ipsilateral anomalies of the kidney or the urinary system. Renal 
agenesis is present in more that 50% of cases.’ 

Grossly, the extent of CDT ranges from lesions just beyond the 
testicular mediastinum to the involvement of the majority of the 
testicle, even up to the tunica albuginea of the opposite pole. In 
extensive cases, the testis is grossly like a sponge and residual semi- 
niferous tubules occupy only a small crescent beneath the tunica 
albuginea (Figure 3.2). Cysts can be of variable size and are lined 
by cuboidal or flattened epithelium, which has rete testis immu- 
nophenotype (coexpresses cytokeratins and vimentin). Cysts are 
interconnected and contain an eosinophilic material. Cavities are 
separated by scanty connective tissue poor in collagen and elas- 
tic fibers. Psamoma bodies can be seen under the epithelium. The 
residual parenchyma shows normal development in children or 
low fertility index in cases of cryptorchidism, and show obstructive 
changes in adults. The epididymis shows alterations in most cases." 


éFigure3.2 Cystic dysplasia of the rete testis. Much of the testicular paren- 
chyma is replaced by cavities that reach the opposite tunica albuginea. 


Figure 3.3 Fetal gonadoblastoid testicular dysplasia. Numerous large 
nodular formations, comparing them with the seminiferous tubules, occupy 
most of the testis of anewborn. 


Currently, a conservative therapy is recommended if ultra- 
sound diagnosis is highly suggestive and tumor marker tests are 
negative. Spontaneous regression has been reported in isolated 
cases. 


Cystic Dysplasia of the Epididymis 

Cystic dysplasia of the epididymis (CDE) is a congenital anom- 
aly of mesonephric differentiation recently described in 19 fetal 
and neonatal autopsies (27 weeks of gestation to 10 days of life) 
and one orchiectomy specimen (4-year-old boy). The lesion 
was bilateral in all 13 cases in which both epididymides were 
available for review. This lesion is characterized by the pres- 
ence of irregular, segmental cystic dilatation of the epididymis 
duct with aberrant forms and immature aspect. Additionally, 
a significant decrease in the number of sections of efferent 
ductules without lesions in the lying epithelium is observed. 
This lesion may affect one segment of epididymis duct, either 
as an isolated lesion or associated with lesions in the head of 
epididymis. Of 20 cases, 18 presented with renal and/or urinary 
tract anomalies.” 


33.1.2. Fetal Gonadoblastoid Testicular Dysplasia 


Fetal gonadoblastoid testicular dysplasia (FGTD) consists of 
early abnormal development of testicular parenchyma that 
leads to the presence of a crescent-like zone beneath the tunica 
albuginea. In this peripheral zone the testicular parenchyma 
shows malformed tubules, cords, and solid nodules of spheri- 
cal or irregular shape embedded in a fibrous connective tissue 
reminiscent of ovarian stroma organized into several concentric 
layers (Figure 3.3). The nodules are externally well delimited by 
a basement membrane, sometimes crossed by small arterioles. 
There may be continuity between these structures and normal 
seminiferous tubules. Nodules contain three types of cells: cells 
with vesicular nuclei and vacuolated cytoplasm, cells with elon- 
gated, hyperchromatic nuclei and scant cytoplasm, and fetal 
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Figure 3.4 Fetal gonadoblastoid testicular dysplasia. Well-defined nodular 
formation with bodies inside reminiscent of Call-Exner bodies, surrounded by 
spindle cells and more externally by Leydig cells. 


spermatogonia-like cells. The former two cell types are arranged 
at the periphery of the nodules, forming pseudostratified lay- 
ers. Among the cells there are one or several eosinophilic bodies 
reminiscent of Call-Exner bodies of the ovary (Figure 3.4). All 
together it resembles a gonadoblastoma. The remaining central 
testicular parenchyma showed normal development accord- 
ing to age, unlike gonads with gonadoblastoma that are mostly 
streak gonads or dysgenetic testis. No dysgerminoma-like or 
OCT3/4-positive germ cells have been observed in FGTD. In 
half of the cases, FGTD is associated with Walker-Warburg 
syndrome, others with muscle lesions suggesting a mitochon- 
drial myopathy or Noonan syndrome.** 


3.1.3 Sertoli Cell Nodules (Hypoplastic Zone, 
Sertoli Cell Hyperplasia or Pick’s Adenoma) 


Sertoli cell nodules (SCNs) refers to the presence, in an adult 
testis, of one or several well-delimited, but unencapsulated 
conglomerates of immature seminiferous tubules with fetal or 
infantile development. SCNs are considered one of the most 
common histological findings in testicular dysgenesis syn- 
drome. They represent seminiferous tubules that are unable 
to undergo pubertal development, despite the same hormonal 
stimulus of adjacent normal tubules. SCNs are found in 60% of 
cryptorchid testis, in the parenchyma surrounding a germ cell 
tumor, and in infertility, meaning an adverse prognostic sign for 
fertility. 

Usually, nodules are multiple and measure less than 5mm, 
but can reach up to 10mm, named “macroscopic SCN? 
Seminiferous tubules in SCN have a prepubertal diameter, are 
devoid of lumina, and are usually lined by a pseudostratified 
epithelium consisting only of immature Sertoli cells with elon- 
gated hyperchromatic nuclei. Occasionally, spermatogonia and 
germ cell neoplasia in situ (GCNIS) can be observed. Tubules 
are arranged back to back and may be anastomosed. Large 
amounts of intensely PAS-positive basal lamina surrounds and 
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protrudes, forming nodules inside the hypoplastic tubules. 
Leydig cells are absent or scanty (Figures 3.5 and 3.6). SCNs 
change with advancing age.° 

SCNs should be distinguished from Sertoli cell adenomas 
and tubular hamartomas in androgen insensitivity syndrome 
(AIS), which are larger, do not display pseudostratification, 
and the Sertoli cell nuclei are spherical and do not have nodu- 
lar intratubular projections. Tubular hamartomas have abun- 
dant Leydig cells and spindle cells in the interstitium. Other 
differential diagnoses are: (1) testis with focal Sertoli-cell-only 
tubules (mixed atrophy of the testis), which do not form clus- 
ters and are usually more mature, (2) Sertoli cell neoplasms, 
especially intratubular large cell hyalinizing Sertoli cell neo- 
plasia, but these tubules are larger, they rarely anastomose, 
contain more mature and larger Sertoli cells, and are usually 
associated with Peutz—Jeghers syndrome, and (3) gonadoblas- 
toma when SCNs have cells with CGNIS in the vicinity of a 
germ cell tumor. 


of different sizes and different shapes is shown in adult testis. The presence of 
eosinophilic nodular masses stands out inside some tubes. 
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Figure 3.6 Sertoli nodule cell infiltrated by GCNIS. Tubular formations con- 
tain abundant Sertoli cells of small size, surrounded by a thick basal membrane. 
Inside, cells with GCNIS stand out for their large size. 


33.1.4 Sertoli/Leydig Cell Hamartomas (Tubular 


Hamartomas) 


These are found in two-thirds of patients with complete AIS 
(CAIS). They are whitish nodules, usually multiple, unencapsu- 
lated, although well delimited, ranging in size from 1 to 5 mm 
(Figure 3.7). They consist of small seminiferous tubules with fetal 
or child development. The tubular wall can be thin or hyalinized 
and lack elastic fibers. Sertoli are immature both morphologically 
(spherical nuclei and presence of inhibin bodies) and immuno- 
histochemically (positivity for calretinin in the cytoplasm). The 
intertubular space is occupied by Leydig cells showing marked 
hyperplasia and lacking Reinke crystals (Figure 3.8).” 


3.1.5 Congenital Testicular Lymphangiectasis 

This is characterized by abnormal and excessive development 
of lymphatic vessels in the tunica albuginea, mediastinum tes- 
tis, interlobular septa, and testicular interstitium. Testicular 


Figure 3.7 Sertoli/Leydig cell hamartoma. A nodule well demarcated from 
the rest of the testicular parenchyma in an adult with AIS. 
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Figure 3.8 Sertoli/Leydig cell hamartoma. Seminiferous tubules with a 


prepubertal maturation pattern are surrounded by adult Leydig cells in an 
adult patient with CAIS. 


lymphangiectasis occurs in both cryptorchid and scrotal testes 
as an isolated finding not associated with systemic lesions. They 
appear only in childhood, suggesting that these vessels undergo 
involution at puberty. Seminiferous tubules are only affected in 
cryptorchid testes showing reduced diameter and low number 
of spermatogonia. 


3.1.6 Smooth Muscle Hamartoma 


This is observed in 80% of the testes of patients with AIS located 
out of the tunica in the inferior testicular pole.* Most often 
they are bilateral and sometimes have been reported as leio- 
myomas. Other smooth muscle hyperplasias have been related 
to the ductus deferens (periductal), the surrounding vessels 
(perivascular), the different structures of the cauda epididymis 
(interstitial) (Figure 3.9), the seminiferous tubules (hamartoma 
peritubular), or the tunica albuginea.‘ 
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$Figure 3.9 Smooth muscle hamartoma. Ovoid formation composed of 


smooth muscle cells separated by bundles of connective tissue in the cauda 
epididymis. 
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Figure 3.10 Seminiferous tubule ectopia. Group of seminiferous tubes 
located in a splitting of the tunica. The tunica vasculosa separates them from 


the rest of the atrophic testicular parenchyma. Atrophic testis in a patient 
treated with estrogens and anti-androgens for patient gender reassignment. 
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$3.2 Ectopias 
3.2.1 Persistence of Gonadal Blastema 


This refers to the presence of gonadal blastema in an otherwise 
normal testis for age. The blastema has a crescent shape near 
the superior testicular pole and extends throughout the depth 
of the tunica albuginea and adjacent testicular parenchyma. 
Blastema includes epithelial cords of cells or solid masses of 
probably pre-Sertoli cells in continuity with the mesothelium 
intermingled with other cells resembling germ cells, and mes- 
enchymal components. Blastema cells are positive for vimen- 
tin and cytokeratins AE1/AE3, with a progressively decreasing 
intensity in deeper areas. The second cell type is positive for 
placental alkaline phosphatase, indicating a gonocyte lineage. 
Leydig cells are absent. It has only been observed in newborns, 
suggesting its most likely evolution to differentiated testicular 
parenchyma. The differential diagnosis includes ovotestis. The 
size of gonocytes, several times smaller than ovocytes, and the 
rudimentary trabecular organization of persistent gonadal blas- 
tema allow distinction between both entities.’ 


3.2.2 Seminiferous Tubule Ectopia 


Seminiferous tubule ectopia within tunica albuginea isa rare and 
usually incidental histological finding, most frequently found 
in cryptorchidism. It is not associated with disorders of sexual 
development (DSD). The size of the ectopia varies from micro- 
scopic to a few millimeters in diameter. Lesions may be visible 
as minute bulging areas with multiple small vesicles. Leydig cells 
among ectopic seminiferous tubules are absent in children, but 
are always present in adults. In children, ectopic tubules appear 
normal for age or in cases of cryptorchidism show a low number 
of spermatogonia. In adults, tubules may display spermatogen- 
esis or appear dilated, atrophic, completely hyalinized, or show 
GCNIS (Figures 3.10 and 3.11). Seminiferous tubules in the 
peripheral testicular parenchyma underlying the tunica albug- 
inea may show continuity with the ectopic seminiferous tubules 
within the tunica in children." Three features distinguish this 


gap of the tunica albuginea. The seminiferous tubules contain GCNIS cells. The 
patient had a seminoma. 
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A. at 
Figure 3.12 Intratubular Leydig cell ectopia. (A) Leydig cells inside a semi- 


niferous tubule and in the interstitium. (B) Immunoexpression of calretinin in 
intratubular Leydig cells. 


lesion from dysgenetic testis: normal thickness and collageni- 
zation of the tunica albuginea surrounding ectopic tubules, 
absence of interstitial tissue resembling ovarian stroma (char- 
acteristic of testicular dysgenesis), and clear delimitation of the 
tunica albuginea and testicular parenchyma." Ectopic seminif- 
erous tubules have also been observed in epididymis and in the 
wall of a hernia sac (unpublished observation of the authors). 


3.2.3 Leydig Cell Ectopia 


Leydig cell ectopia refers to the presence of Leydig cells in sites 
other than normal interstitial or peritubular locations. Clusters 
of Leydig cells can be found inside the testis in the interlobular 
septa, rete testis, tunica albuginea, or within the wall of seminif- 
erous tubules, with advanced atrophy and markedly thickened 
tunica propria (Figure 3.12). The most common clinical con- 
ditions showing these ectopic cells are adult cryptorchid testis, 
Klinefelter syndrome, and other primary hypogonadisms.” 
Outside the testis, Leydig cells can be observed in epididymis, 
spermatic cord in small groups within or adjacent to nerves 
(Figure 3.13). It is found in 40.6% of autopsy specimens to 90% 
in orchiectomy specimens, both in newborns and adults.” 
Leydig cells are morphologically similar to eutopic Leydig cells, 
although poorly active functionally. However, both intratesticu- 
lar and extratesticular ectopic cells may undergo the same waves 
of proliferation and suffer the same atrophic and hyperplastic 
alterations as their eutopic counterparts. Ectopic Leydig cells 
should not be misinterpreted as infiltration in cases of Leydig 
cell tumors or metastases (most likely prostatic carcinoma). The 
lack of both cytological atypia and any stromal reaction should 
help to establish the benign nature of ectopic Leydig cells. 


33.2.4 Adrenal Cortical Ectopia 


Adrenal cortical ectopia is one of the most frequent incidental 
findings in urologic surgical pathology, more commonly found 
outside the testis, in newborns and pediatric patients.'* The 
most frequent locations are spermatic cord, epididymis, tunica 
albuginea, and hernia sacs. This ectopia represents aberrant 
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Figure 3.13 Leydig cell ectopia in spermatic cord. Nerve tracts surrounded 
by numerous Leydig cells. 
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Figure 3.14 Adrenal cortical ectopia located between the epididymis and 
rete testis in an adult atrophic testis. Adrenal cortex formation is encapsulated 
and has a radial architecture. 


adrenal tissue that has been pulled down by the testis and par- 
atesticular structures in their descent. Adrenal ectopic nodules 
can be unique or multiple. Adrenal nodules are rarely found 
inside the testis, close to the rete testis or in peripheral testicular 
parenchyma near the tunica albuginea, probably derived from 
activation of pluripotential hilus steroid cells." Grossly, adrenal 
cortical ectopias are yellowish round nodules ranging from 1 to 
4 mm in diameter and with a firm consistency. Microscopically, 
ectopic adrenal tissue is identical to normal adrenal cortex, 
consists of three well-defined layers of adrenal cortex, lacking 
adrenal medulla and surrounded bya thin capsule (Figure 3.14). 
Cytomegalic cells have been observed in newborns with adrenal 
cytomegaly. 

These nodules can also undergo compensatory hyperplasia 
in cases of Addison disease, hyperfunction in cases of Cushing 
disease, or even become neoplastic. The intratesticular nodules 
can undergo development, thus causing testicular enlargement 
that suggests a tumor in two disorders: adrenogenital syndrome 
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@Figure 3.15 Tumor of the adrenogenital syndrome. Nodular formation 
located near the rete testis in an adult testis. Among the cells with characteris- 
tics similar to those of the adrenal cortex there are abundant adipose cells. 


and Nelson syndrome.” Tumors of adrenogenital syndrome 
are well delimited, but not encapsulated yellow nodules, several 
centimeters long, located in testicular parenchyma next to the 
rete testis. They are formed by large, microvacuolated cells that 
are very similar to cells in Leydig cell tumors (Figure 3.15). 


3.2.5 Other Ectopias 


Other intratesticular ectopias include osseous and adipose 
tissue heterotopia and ectopia of the ductus epididymidis. 
Extratesticular ectopia includes splenic ectopia (splenogonadal 
fusion), hepatic ectopia (hepatotesticular fusion), and renal 
blastema ectopia. 


$3.3 Vascular Pathology 
3.3.1 Testicular Torsion 


Torsion of the spermatic cord is the most frequent cause of 
testicular hemorrhagic infarction, followed by trauma, incar- 
cerated inguinal hernia, inguinal surgery, epididymitis, and 
vasculitis. The perinatal period and puberty are the two peaks of 
maximal incidence, although it may occur at any age. In adults it 
can simulate a testicular tumor, both clinically and histopatho- 
logically. The main predisposing factors are: anatomical anoma- 
lies in testicular suspension, commonly a high reflection of the 
tunica vaginalis (“bell-clapper” deformity), and abnormal posi- 
tion of the testis. 

In infancy and childhood, testicular torsion (TT) is typically 
extravaginal. About 80% of testicular torsions observed in the first 
day after birth are actually intrauterine torsions. Testes are hard, 
non-tender, and associated with hemiscrotum discoloration. In 
the postnatal period, symptomatology is insidious, commonly 
with a dark scrotal mass. Neonatal torsion is bilateral in up to 21% 
of cases. Infants show testicular enlargement, acute scrotal pain, 
and vomiting. Histological changes evolve in time from intersti- 
tial edema and spermatogonial vacuolization to hemorrhage with 
extensive necrosis and finally to fibrosis with dystrophic calcifica- 
tion and hemosiderin deposits in old neonatal TT. 


¢ Chapter 3: Tumor-like Conditions of the Testis 


In pubertal and adult ages, TT is intravaginal and causes tes- 
ticular pain that may radiate to the abdomen, groin, or thigh, 
associated with vomiting and urinary symptoms. ‘The testis is 
swollen, tender and high in the scrotum clinically, and red or 
bluish to black on gross examination. Histological lesions have 
been classified in three incremental degrees correlated with 
the time interval of torsion.’ Degree I refers to torsion with 
a duration of less than 4 hours, degree II to torsion lasting 
between 4 and 8 hours, and degree III to torsion lasting more 
than 12 hours. Degree I lesions (28.5% of adult twisted testes) 
consist of edema, vascular congestion, and focal hemorrhage. 
Seminiferous tubules are dilated, with sloughed immature germ 
cells, apical vacuolation of Sertoli cells, and dilated lymphatic 
vessels. Degree II lesions (26.5% of testes) has prominent inter- 
stitial hemorrhage and sloughing of all germ cell types in the 
seminiferous tubules. The lesion is more severe in the center of 
the testis, and thus biopsy could provide erroneous information. 
Degree II lesions (45% of testes) are characterized by hemor- 
rhagic infarct with necrosis of the seminiferous epithelium. 

The testicular salvage rate, defined as testicular growth and 
development that reflect the age of the patient and the contralat- 
eral testis, is approximately 50% in all cases of TT. Testes that 
do not bleed into the albugineal incision within 10 minutes are 
assumed to be non-viable and should be removed. Other focal 
lesions observed in torsed testes, but unrelated to acute ischemia 
are: Sertoli only-cell tubules, hypoplastic zones, hypospermato- 
genesis, and microliths.” 

Although histological diagnosis of TT lesions does not pose 
a problem in most cases, at least three peculiar histological reac- 
tions may be found in surgical specimens. One type of lesion 
resembles lymphoma (lymphoma-like orchitis), another resem- 
bles sarcoma (pseudosarcomatous periorchitis), and the third is 
a peculiar form of fat degeneration associated with impairment 
of the vascular supply to the adipose tissue. 


Lymphoma-like Orchitis 

Lymphoma-like orchitis has been seen in adult patients 
who had almost asymptomatic TT and enlarged dark testes. 
Histologically, apart from shortly evolved hemorrhagic infarcts, 
a dense, interstitial and intratubular, inflammatory infiltrate of 
T lymphocytes, which also crossed the walls of some veins form- 
ing perivascular cuffs, has been observed by the authors. The 
lesion varied from lobule to lobule, and, in the more evolved 
areas the presence of macrophages and giant multinucleate cells 
destroying seminiferous tubules suggested an initial idiopathic 
granulomatous orchitis. After three years of follow-up no other 
lesions were detected. 


Pseudosarcomatous periorchitis 


Pseudosarcomatous periorchitis has been observed both in 
children and adults. It consisted of unencapsulated reactive 
myofibroblastic proliferation arranged in bundles, with a focal 
storiform pattern surrounding rests of necrotic parenchyma 
with hemosiderin-laden macrophages. Mitoses were frequent. 
Cells expressed specific muscle actin and were associated with 
lymphoid infiltrates, with polymorphonuclear leukocytes and 
macrophages. 
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Lipomembranous Fat Necrosis 


Lipomembranous fat necrosis has been observed in pubertal and 
adult men. It consists of cystic cavities limited by eosinophilic, 
wavy and refringent hyaline membranes positive for Sudan 
black, PAS (with and without diastase digestion), and orcein, 
with yellow-green autofluorescence. Evolution is towards scle- 
rosis (Figure 3.16).'° 


33.3.2 Localized (Segmental Testicular 
Infarction) 


This is a rare condition most commonly found in adults over 
50 years of age. The etiology is unknown in over 70% of cases. 
The disorder occurs in patients with a variety of hematological 
or vascular pathologies. Clinical symptoms may suggest tes- 
ticular tumor, epididymo-orchitis, or TT. In most cases, color 
Doppler ultrasound establishes the differential diagnosis. The 


by membranes and surrounded by giant cells in a patient with history of sper- 
matic cord torsion. 


gFigure 3.17 Segmental testicular infarction. An interlobular septum sepa- 
rates a necrotic lobule from other well preserved lobules. 


infarct is hypoechoic, round or wedge-shaped, with perilesional 
hyperemia and absence of vascularity on Doppler. A correct 
diagnosis avoids orchiectomy and even testis-sparing surgery 
(Figure 3.17). 


3.3.3 Varicocele 


Varicocele is characterized by elongation, dilatation, and tor- 
tuosity of the veins draining the testis and its covers (Figure 
3.18). It causes circulatory reflux along the inner spermatic vein 
that may become palpable, but not to the extent of simulating 
a tumor. Varicocele is the most frequent cause of obstruction 
of rete testis. It can lead to testicular hypotrophy or atrophy. 
Intratesticular varicoceles can also be observed with dilated 
veins compressing the rete testis cavities, explaining the mosaic 
distribution and the obstructive pattern of the tubular lesions 
(Figure 3.19).° 


Figure 3.18 Varicocele. Marked dilatation and tortuosity of the spermatic 
veins. In sections of the vessels their large size is observed. 


distorting the structure of the cavities of the rete testis. 


43.3.4 Vasculitis 


All types of vasculitis can affect the testicle, usually as a mani- 
festation of a systemic disease, less frequently as the first symp- 
tom, and exceptionally as the only finding. Testicular vasculitis 
clinically presents simulating epididymitis, orchitis, testicular 
torsion, or testicular tumor. Most vasculitis causes testicular 
infarction.” 


Polyarteritis Nodosa 


Polyarteritis nodosa (PAN) is a form of necrotizing vasculitis 
that affects muscular arteries of medium and small size of sev- 
eral organs, usually in the 4th to 6th decades of life. Testis and 
epididymis are involved in 80% of patients with PAN, but only 
2-18% of them are diagnosed during life. Arterial lesions in dif- 
ferent stages of evolution, including fibrinoid necrosis, inflam- 
matory reaction, thrombosis, or aneurysm can be seen in the 
testis (Figure 3.20). Testicular parenchyma shows more or less 
extensive zones of infarction at first and tubular sclerosis with 
interstitial fibrosis later. 


Isolated Arteritis of the Testis and Epididymis 


Histological findings similar to those of PAN are seen in the tes- 
tis and epididymis, but without lesions elsewhere. It differs from 
classic polyarteritis by lack of vascular thrombosis, aneurysm, 
or infarct (Figure 3.21). The etiology is unknown. The prognosis 
is excellent, even without steroid treatment. Systemic disease of 
PAN-type should be excluded. The authors have observed simi- 
lar arterial necrotizing lesions associated with germ cell tumors, 
both seminoma and non-seminomatous tumors.”° 


Henoch-Schonlein Purpura 


Henoch-Schéonlein purpura is a leukocytoclastic vasculitis that 
mainly affects the skin, gastrointestinal tract, joints, and kid- 
neys. The highest incidence occurs at 4-6 years of age. Testis and 
epididymis are involved in 2.4-38% of cases. It may be unilat- 
eral or bilateral. Testicular lesions are similar to those of the skin 


other organs. Intraparenchymal vessels present fibrinoid necrosis and hematic 
material extravasation. 
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(involvement of small vessels with endothelial swelling, red cell 
extravasations, and infiltration by polymorphonuclear neutro- 
phils with plenty of cariorrhesis). 


Wegener's Granulomatosis 


Wegener’s granulomatosis is a multisystemic disease that pre- 
sents with glomerulonephritis, necrotizing granulomatous 
inflammation of the vessels of medium and small caliber in the 
upper and lower respiratory tract, and high ANCA levels. Less 
than 1% of patients have urogenital tract involvement, of them 
12.5-36% have testicular lesions resulting in multiple testicular 
infarcts (Figure 3.22).”! 


Granulomatous Vasculitis Associated with Germ Cell Tumors 


The authors have observed two cases of granulomatous vas- 
culitis associated with seminoma involving both peritumoral 
arteries and contralateral testis biopsy in the absence of clinical 
or laboratory symptoms of Wegener's granulomatosis. Media 


Figure 3.21 Necrotizing vasculitis of small vessels in the spermatic cord. 
Vessels with fibrinoid necrosis of their wall are surrounded by abundant 
lymphoid cells. 


of a vessel with narrow lumen that is surrounded by an infiltrate where epithe- 
lioid cells and multinucleated giant cells predominate. The vessel is beside the 
epididymal duct. 
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and adventitia of small intratesticular and epididymal arteries 
showed concentric rings of abundant epithelioid and multinu- 
cleate giant cells associated with a small number of lymphocytes 
that thickened the vascular wall and stenosed the vessel lumen 
(Figure 3.23). 


Giant Cell Arteritis 


Granulomatous vasculitis similar to those affecting the tempo- 
ral artery has also been observed in other locations. The sper- 
matic cord, testis, and epididymis vessels are affected in the 
context of a widespread disease. It presents as a testicular mass 
that simulates a malignant tumor.” 


Thromboangiitis Obliterans 

Thromboangiitis obliterans (TAO) of the spermatic vessels can 
present as part of systemic involvement, as an isolated mani- 
festation of the disease, or simulating a tumor of the spermatic 
cord. Nodular indurations along the spermatic cord are recog- 
nized. The lesion is typically segmental affecting both arteries 
and veins. Lesions vary with disease duration. Initial lesions 
consist of thrombus with polymorphonuclear microabscesses 
and multinucleated giant cells. Infiltrates extend to all layers. 
The internal elastic lamina remains. In the intermediate stage 
there is a progressive organization of the thrombus; infiltrates 
are predominantly mononuclear, with occasional epithelioid 
cells with or without Langhans cells. In the late stage the throm- 
bus is recanalized and fibrosis of the vascular wall without loss 
of elastic lamina occurs. Fibrosis extends and encases veins and 
nerves. The adipose tissue of the spermatic cord and parates- 
ticular structures is also affected, often an ischemic paniculi- 
tis can be observed at the same time that steatonecrosis areas, 
lipogranulomas, and steatofibrosis. 


Other Vasculitis 


Testicular involvement is observed in 5% of patients with Kogan 
disease, in 2-44% of patients with Behçet disease and as isolated 
cases in dermatomyositis, rheumatoid arthritis, and relapsing 
polychondritis. 


Figure 3.23 Granulomatous vasculitis associated with a seminoma. The 
arterial wall is replaced by rings of epithelioid cells and lymphocytes. Tumor 
cells with clear cytoplasm characteristic of seminoma can also be recognized. 
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33.4 Inflammatory Pathology of Testis and 
Epididymis 

Most inflammatory pathology is associated with infectious 
agents. They can reach the testis and epididymis through blood 
vessels or lymphatics affecting mainly the testis, or ascending 
through sperm excretory ducts, causing epididymitis. Acute 
inflammation causes enlargement of the testis and epididymis. 
Two basic patterns of orchio-epididymitis can be differentiated, 
depending on the etiological agent and the patient ’s immunity: 
a non-granulomatous and a granulomatous pattern. 


3.4.1 Non-granulomatous Orchio-epididymitis 
Etiological agents causing this type of orchio-epididymitis are 
multiple, either infectious or immunological. In order to facili- 
tate the diagnosis we will consider the predominant type of 
inflammatory cell present in the infiltrates. 


Infiltrates Rich in Polymorphonuclear Leukocytes (Acute Orchio- 
epididymitis) 

The testis is affected in 50% of cases of epididymitis. Etiology is 
most often bacterial, although in a high percentage of cases the 
agent cannot be identified. Viral orchio-epididymitis is rare. In 
children the most common etiological agent is E. coli, followed 
by chemical epididymitis caused by urethro-ejaculatory reflux in 
young children (Figure 3.24). At puberty and in young adults the 
most common etiological agents are Gonococci and Chlamydia 
trachomatis and less frequently Ureaplasma urealyticum and 
Mycoplasma genitalium. About 26% of acute epididymitis in 
men over 35 years is due to gram-negative bacilli. 

Clinical manifestations of epididymitis are similar in all 
types and are independent of the etiological agent. Epididymitis 
is more commonly unilateral, on the right side and in the cauda 
of the epididymis.” The differential diagnosis includes all causes 
of acute scrotum. Complications of epididymitis may be: scro- 
tal pyocele, testicular infarction secondary to vascular lesions, 
testicular abscess, fistulization of testicular abscess outside 
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Figure 3.24 Acute epididymitis in a child. The different sections of the 
tubules are filled with polymorphonuclear leukocytes that, to a lesser extent, 
are also present in the intertubular space. 


through the scrotum, funiculitis (Figure 3.25), testicular gan- 
grene, and infertility. 


Infiltrates Rich in Lymphocytes 
Three different conditions should be considered: 


Figure 3.25 Abscessed funiculitis. The spermatic cord shows a cavity 


Chronic non-specific orchitis. The infiltrate is also 
associated with plasma cells and macrophages. It causes 
tubular atrophy and interstitial fibrosis. In most cases no 
etiological agent is demonstrated (Figures 3.26 and 3.27). 
In lymphocytic orchitis the dense lymphoid infiltrate 

can contain follicles and marked hyalinization of blood 
vessels. 


Primary autoimmune orchitis (focal orchitis) is associated 
with infertility, asymptomatic orchitis, presence of 
antisperm-specific antibodies (ASA) directed to the 
basement membrane of the seminiferous tubules, and 
absence of systemic disease. Exceptionally, it presents as a 
testicular mass. Infiltrates, at first of polymorphonuclear 
leukocytes and later of T lymphocytes, are preferably 


reaching the testicle with purulent content. 
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Figure 3.26 Chronic epididymitis in an adult. The patient presented with 
pain and a mass in the tail of the epididymis resistant to antibiotic treatment. It 
was removed, as a tumor was suspected. 
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located in the tubular wall, but can extend into the 
seminiferous tubules, destroying the epithelium (Figure 
3.28). The density of the lymphoid infiltrate can be so high 
that the lesion suggests lymphoma. Spermiophages can be 
seen in the tubular lumen. Focal orchitis has been observed 
in patients with infertility, cryptorchidism, after surgery 
for bilateral inguinal hernia or vasectomy, after testicular 
piercing, recurrent torsion of the spermatic cord, and 
Crohn disease.‘ 

e Testicular pseudolymphoma is a benign reactive process. 
The infiltrates of lymphocytes and plasma cells are so great 
that they partially or completely destroy the testicular 
parenchyma, leading to misinterpretation as a lymphoma.” 


Infiltrates Rich in Plasma Cells 


Plasma cells are an important component of the inflammatory 
infiltrates of chronic orchio-epididymitis. There are three situa- 
tions in which these infiltrates acquire specificity: 


epididymitis. The epithelium of epidid duct 
shows intense infiltration by lymphocytes that acquires a disturbing aspect 
due to intense reactive changes of the epithelial cells. 


infiltrate is arranged around a seminiferous tubule that hardly shows remains of 
seminiferous epithelium. 
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Figure 3.29 Testicular malakoplakia. Seminiferous tubule infiltrated by 
macrophages with cytoplasmic inclusions. Inset: Macrophage with a charac- 
teristic concentric laminated body. 


tory cell infiltrate in the epididymis. 


34 


Interstitial syphilitic orchitis can simulate a testicular 
tumor because of the increase in testicular size. Plasma cell 
infiltrates are initially more prolific in the mediastinum 
testis and interlobular septa, and then extend around the 
seminiferous tubules, destroying their epithelium until it 
has disappeared. Obliterans endarteritis and small gummas 
are also observed. 

IgG4-positive orchitis is a manifestation of IgG4-related 
disease. 

Plasma cell granuloma of the testis is a reactive process 

of unknown etiology. The infiltrate is predominantly of 
adult polyclonal plasma cells, which differentiates it from 
testicular plasmacytoma. 


Infiltrates Rich in Macrophages 


Macrophages with granular and eosinophilic cytoplasm. Two 

conditions are included: 
Ceroid granuloma of the testis and epididymis is a lesion 
typically located in the epididymis and the vicinity 
of the rete testis. It is characterized by a sheet of 
polygonal macrophages laden with a granular pigment 
(ceroid) that is predominantly golden brown. It is the 
residual lesion of some other process that causes tissue 
destruction.” 
Malakoplakia is a chronic inflammatory lesion 
characterized by the presence of dense macrophage 
infiltrate (“von Hansemann cells”) that have 
eosinophilic and granular cytoplasm with concentric 
laminated inclusions (Michaelis-Gutmann bodies). 
The testis, alone or together with the epididymis, 
is affected in 12% of cases of the urogenital tract 
malakoplakia. Macrophages can be observed in the 
interstitium and inside the seminiferous tubules. 
Its incidence is increased in immunocompromised 
patients (Figure 3.29). 


e Macrophages with clear cytoplasm: 


Xanthogranulomatous orchio-epididymitis is a very 
destructive inflammatory process that commonly 
extends to neighboring soft tissue and even the 
scrotal skin. The causative organism is not specified 
in most cases; in others it is a gram-negative bacillus. 
It is more frequent in diabetic patients and can be 
uni- or bilateral. Grossly, bright yellowish masses 

and abscesses are observed. Histologically the lesion 
consists of abscesses and extensive macrophages 

with large microvacuolated cytoplasm and high lipid 
content (Figures 3.30 and 3.31). 

Whipple disease is caused by Tropheryma whipplei. 
When the testis is affected, the lesions may be vascular 
(necrotizing vasculitis with free bacilli in the vessel 
wall), interstitial (clusters of foamy macrophages), 
and tubular (macrophages in the wall and the lumen). 
Macrophages contain rod-shaped bodies that appear as 
brilliant magenta with PAS before and after digestion 
with diastase. The diagnosis is made using PCR. 
Leprosy. The testis is infected in 10-50% of patients 
with leprosy, more commonly in patients with 
lepromatous leprosy. Initially there is a perivascular 
lymphocytic infiltrate and abundant macrophages in 
the interstitium with abundant acid-fast bacilli. Later, 
tubular atrophy, Leydig cell nodules, and obliterans 
endarteritis can be observed, and ultimately fibrosis 
and testicular atrophy. 

Rosai-Dorfman disease may affect one or both 
testis.” This disorder is characterized by an abnormal 
proliferation of $100-positive histiocytes with 
phagocytosis of lymphocytes (emperipolesis). 
Erdheim-Chester disease is a non-Langerhans cell 
histiocytosis of unknown etiology. It is characterized 
by the presence of infiltrates of lipid-laden foamy 
histiocytes and mainly affects the long bones of the 
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Ağ oFigure 3.31 Xanthogranulomatous orchitis. 
Beside an abscess, numerous macrophages with clear 
Sem and vacuolated cytoplasm are observed. 
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lower extremities, the central nervous system, lung, 
heart, liver, spleen, retroperitoneum, testis, skin, 


undergone resurgence in immunologically 
compromised patients and emigrants. The second 


and orbit. Patients develop a hypogonadotropic 
hypogonadism with atrophy both of the seminiferous 
tubules and Leydig cells. Intratubular macrophages 
and those infiltrating the interstitium show spherical 
nuclei, express CD68, and are negative for S100 and 
CD1a.” 

Histiocytosis secondary to hydroxyethylstarch plasma 
expander (HES). The testicular interstitium is 
occupied by a large number of macrophages noted 
for their large size and multivacuolated cytoplasm, 
suggesting a thesaurasis. Studies to demonstrate 
mucopolysaccharides, starch, lipid, glycogen, and 
identifiable foreign body material with polarized light 


most common extrapulmonary site for tuberculosis is 
in the genitourinary tract and usually genitourinary 
tuberculosis is secondary to pulmonary tuberculosis. 
Epididymis, prostate, seminal vesicle, and testis 

are affected in decreasing order of frequency. Most 
tuberculous epididymitis is secondary to renal 
tuberculosis and testis involvement is secondary 

to epididymis involvement, mainly occuring in 
adults. Bilateral epididymitis is seen in 70% of cases. 
Lesions are preferentially located in the cauda of 

the epididymis. Histologically, typical caseating and 
non-caseating granulomas destroy the seminiferous 
tubules and interstitium.” BCG-induced tuberculous 


epididymo-orchitis shows similar findings. In 
immunosuppressed patients, the granulomas consist 
of epithelioid histiocytes and a few lymphocytes, with 
rare giant cells. 

Syphilis. Two forms of syphilitic orchitis are 
distinguished: congenital and acquired. In congenital 
orchitis both testes are enlarged at the time of birth. 
Histologically it is similar to interstitial acquired 
orchitis. If the diagnosis is delayed until puberty, 

the testis undergoes atrophy and fibrosis. Acquired 
adult orchitis is a complication of the tertiary period 
and shows two histological patterns, interstitial 
inflammation or gummatous type. Gummas can be so 
large that they produce a testicular mass that clinically 
simulates a testicular tumor. Gummas consist of 
well-defined yellowish areas of coagulative necrosis 
reminiscent of caseum surrounded by lymphocytes, 
plasma cells, and scattered giant cells. They differ from 
tuberculosis in that the silhouettes of the seminiferous 


are negative. Ultrastructural studies show only empty 
vacuoles in the cytoplasm. 


33.4.2 Granulomatous Orchio-epididymitis 


Granulomas in the epididymis and testis are a frequent find- 
ing in chronic orchio-epididymitis. To approach an etiologi- 
cal diagnosis we have to take into account whether or not the 
granulomas destroy the structures of the testis and epididymis, 
the morphology of the granulomas, and other findings such as 
the presence of necrosis, caseating necrosis, or foreign bodies. 
Specific stains also help in the diagnosis. 


Granulomatous Orchitis Destroying the Testicular Architecture 
Depending on the presence of necrotizing granulomas, two 
other groups can be considered. 
e Granulomatous orchitis with necrotizing granulomas is 
characteristic of tuberculosis, syphilis, and fungal orchitis: 
Tuberculosis. The incidence of tuberculosis has 
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tubules and other components of necrotic testicular 
parenchyma can be recognized within the gumma. 
Obliterative endarteritis is common. Treponema 
pallidum is easily detected with Warthin-Starry 
silver or Levaditi stains, immunofluorescence, 
immunohistochemical, and PCR techniques.® In HIV 
patients, gummatous necrosis is not observed.” 
Fungal orchio-epididymitis is rare. Most cases are 
associated with blastomycosis, coccidioidomycosis, 
histoplasmosis, and cryptococcosis. Isolated cases of 
abscessified epididymitis by candidiasis and torulopsis 
have been reported and testicular infections by 
Aspergillus fumigatus, Paracoccidioides brasiliensis, 
Exophiala jeanselmei, and Sporothrix schenckii are 
known. All of them share destructive lesions with 
necrosis or abscesses and granulomas that are similar 
to those of tuberculosis. 


e Granulomatous orchitis with non-necrotizing granulomas is 
characteristic of brucellosis and sarcoidosis. 


Brucellosis. This epididymo-orchitis is the most 
common genitourinary complication, affecting young 
males more frequently. The percentage of patients 

that develop orchitis is very low, but it has to be 
suspected when there is an increase in testicular size in 
a patient with undulant fever, malaise, chills, sweating, 
arthralgia, weight loss, and headache. Occasionally, this 
disorder may mimic testicular tumor. Histologically, it 
is a granulomatous orchitis with a lympho-histiocytic 
infiltrate and occasional non-caseating granulomas in 
the interstitium (Figure 3.32). The seminiferous tubules 
are infiltrated by inflammatory cells and eventually 
undergo atrophy.*! 

Sarcoidosis is a granulomatous systemic disease that 
affects the genitourinary tract in only 0.5% of clinically 
diagnosed cases and 5% in postmortem studies. In 
descending order of frequency, epididymis (75%), testis 
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ee 3.32 Granulomatous orchitis. Among the seminiferous tubules a 
granuloma composed of epithelioid cells and some lymphocytes characteris- 
tic of brucellosis is observed. 


(50%), and prostate are affected. Isolated testicular 
involvement is exceptional. The testis contains non- 
necrotizing granulomas similar to sarcoid granulomas 
at other locations, composed of epithelioid cells, 

with multinucleate giant cells, minimal lymphocyte 
infiltrate, and Schaumann and asteroid bodies or 
cytoplasmic birefringent crystals. Before the diagnosis 
of testicular sarcoidosis is made, other granulomatous 
lesions should be excluded. 


Granulomatous orchitis caused by parasites. The agents 
most frequently affecting the genital tract are filarial worms 
and schistosomes. The most important lesion in schistosomia- 
sis is a funiculitis, although massive testicular involvement has 
also been reported. Lesions are basically characterized by the 
presence of a chronic inflammatory infiltrate with abundant 
eosinophils and foreign body giant cells associated with para- 
site eggs or rests of dead worms. Testicular involvement has 
also been reported in visceral leishmaniasis, trypanosomiasis, 
amebiasis, acantoamebiasis, malaria, and toxoplasmosis. 


Granulomatous Orchitis Preserving the Testicular Architecture 
Two conditions are included: 


e Idiopathic granulomatous orchitis (IGO) is a chronic 
inflammatory granulomatous lesion of older adults (mean, 
59.2 years), which simulates a tumor. It can present with 
acute testicular pain, testicular pain associated with 
recurrent increased testicular size, or more frequently with 
asymptomatic increase in testicular size. The etiology is 
unknown. Most patients have a history of scrotal trauma, 
surgical procedures, or epididymitis; 66% have symptoms 
of urinary tract infection with negative cultures, and 40% 
have sperm granuloma in the epididymis. The testis is 
enlarged; the cut surface is nodular with areas of necrosis 
or infarction. Histologically, two forms are distinguished, 
one predominantly tubular and the other interstitial. In 
some cases the damage is focal, and diffuse in others. In 
the tubular form, the tubular wall adopts a structure in 
concentric rings as it is infiltrated by lymphocytes, plasma 
cells, histiocytes, and occasional multinucleated giant 
cells (Figure 3.33). Germ cells degenerate and Sertoli 
cells show vacuolated cytoplasm. Vascular thrombosis 
and arteritis are common findings. In primary interstitial 
granulomatous orchitis, interstitial infiltrate predominates 
for a long time in the seminiferous epithelium lesion. 
Finally, in both cases, and without any phagocytosis of 
spermatozoa, tubular atrophy and interstitial fibrosis occur. 
Diagnosis of IGO requires excluding other infectious 
granulomatous orchitis, as well as testicular tumors such as 
seminomas and lymphomas.” 

e Peritumoral granulomatous orchitis or granulomatous 
tubulitis is an infrequent lesion observed in the testicular 
parenchyma surrounding some germ cell tumors, especially 
seminoma. Granulomatous tubulitis is characterized by 
the presence of a granulomatous reaction that develops 
in the tubular wall. Initially lymphocytes infiltrate among 
myoid cells and the basal lamina. Then, large numbers 
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Figure 3.33 Idiopathic granulomatous orchitis. Seminiferous tubules 
destroyed by intense inflammatory infiltrate. In the central part of the tubules 
multinucleated giant cells are evident. 


Figure 3.34 Granulomatous tubulitis simulating an idiopathic granu- 
lomatous orchitis. Inflammatory lesions, even with formation of granulomas, 
are located in the middle of the tubular wall. The seminiferous epithelium is 
secondarily affected and was associated with a germ cell tumor. 


of epithelioid cells are added. Finally, granulomas with 
multinucleated giant cells develop. Simultaneously the 
seminiferous epithelium atrophies, and Sertoli cells 
undergo oncocytic changes and disappear (Figure 3.34). 
Granulomatous tubulitis differs from sarcoid reaction 

in the seminoma in its preference for the seminiferous 
tubules. In IGO of tubular type the granulomatous lesion 
develops concentrically, affecting all tubular structures. The 
giant cells appear in the central part of the tubules and not 
only in the thickness of the peritubular myoid cells. 


3.5 Pathology of the Tunica Vaginalis 
33.5.1 Hematocele 


Hematocele is usually the consequence of traumatic testicular 
rupture (80% of cases) or a tear in the pampiniform plexus. The 
most common clinical presentation of hematocele resembles a 
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Figure 3.35 Hematocele. Blood collection in the vaginal sac is reabsorbing. 
Fibrin bands stand out, separating different cavities. The testis appears rejected 
at the top of the figure. 


testicular tumor, but an incision through the tunica vaginalis 
will release fresh and coagulated blood in those of short dura- 
tion. After some time of evolution the tunica vaginalis appears 
filled by spongy material (fibrin and cholesterol granulomas) 
several times larger than the testicular volume (Figure 3.35). 
With more prolonged evolution, hematic material organizes 
showing a connective tissue, abundant neovascularization, 
and hemosiderin-laden macrophages. The tunica vaginalis lin- 
ing has a coating of organized fibrin. In its late stage, the lesion 
consists of a thickened, fibrosed, and calcified tunica vaginalis, 
sometimes progressing to osseous metaplasia.” 

Hematomas and hematoceles should be evacuated as soon as 
possible to prevent testicular atrophy by parenchyma compres- 
sion. Rare complications are rupture, infection, suppuration, 
and scrotal gangrene. Pediatric communicating hematocele has 
been reported, associated with retroperitoneal and peritumoral 
hemorrhage or as a consequence of splenic rupture or adrenal 
cortex hemorrhage. 


3.5.2 Meconial Vaginalitis (Mechonial Periorchitis) 


Mechonial vaginalitis is secondary to meconium peritonitis. 
Meconium reaches the scrotum through a patent processus 
vaginalis. It characteristically presents in the first months of life; 
in neonates as a hydrocele or acute scrotum. After a few weeks, 
the scrotum displays tumoral features. Macroscopically yellow 
nodules are found in the tunica vaginalis (meconium pearls). 
Histologically, meconium causes inflammation with a predomi- 
nance of macrophages and foreign body giant cells with phago- 
cytosed biliary pigment in their cytoplasm (Figures 3.36 and 
3.37). The evolution can be towards spontaneous resolution or 
fibrosis and dystrophic calcification. The differential diagnosis 
is easy when meconium periorchitis is associated with intraperi- 
toneal calcifications (50% of cases). In the remaining cases, a 
testicular tumor should be ruled out. Necrosis of the scrotal wall 
with exteriorization of both the meconium and the testis is an 
exceptional complication.** 
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Figure 3.36 Meconial vaginalitis. Large accumulations of pigmented 
macrophages are seen around a slightly eosinophilic material. 


located in the cytoplasm of macrophages are positive with the PAS technique. 


3.5.3 Reactive Mesothelial Hyperplasia (RMH) 


Reactive mesothelial hyperplasia is a reactive process of the 
tunica vaginalis that exceeds normal regeneration in response 
to certain stimuli on the wall of hydroceles, hematoceles, and 
inguinal hernia sacs. It can also be associated with pseudotu- 
moral processes such as fibrous pseudotumor or tumors either 
testicular or from testicular covers. RMH can be so florid that 
it may histologically mimic, even for an experienced patholo- 
gist, some malignant tumors such as mesothelioma or metas- 
tasis of adenocarcinoma. RMH is usually an incidental finding, 
although some present as a tumor. 

Mesothelial cells grow with a solid, papillary, nodular, or 
pseudoinfiltrative pattern (florid mesothelial hyperplasia). 
Nodular growths can be located in the mesothelial surface 
or without apparent communication with it. The pseudo- 
infiltrative pattern is characterized by the proliferation of 
tubular formations, glandular-like solid nests or cysts within 


pattern. Mesothelial proliferation adopts a glandular pattern and is character- 
istically defined in depth. 


a thickened parietal tunica vaginalis surrounded by fibrous 
stroma with inflammation. The proliferation stops abruptly 
at a superficial level (Figure 3.38). In all patterns, mesothe- 
lial cells are columnar or cuboidal cells that have spherical, 
central, or basal nuclei. The nuclear membrane may have 
small folds; the nucleolus is small and has regularly dispersed 
chromatin. The cytoplasm is pale or eosinophilic, sometimes 
vacuolated. The mitotic index is generally low, although there 
have been cases with high proliferation.” Sometimes there 
are multinucleated cells with hyperchromatic nuclei and 
prominent nucleoli. 

The differential diagnosis of reactive mesothelial hyperpla- 
sia should be established with mesotheliomas and mostly done 
only on histological criteria. There are no immunohistochem- 
ical data or cell biology that allow the diagnosis. Criteria in 
favor of reactive mesothelial hyperplasia are: proliferation in 
a tissue with fibrosis and inflammation, sparse epithelial pro- 
liferation, tubular and glandular proliferations oriented paral- 
lel to the surface, low tendency to branching of tubular and 
glandular structures, no back-to-back growth, sharp delimita- 
tion of lesion in depth with no infiltration of submesothelial 
layer, no cytological atypia and absence of cellular atypia in 
the rest of the mesothelium lining of the vaginal sac. Well- 
differentiated papillary mesotheliomas show papillary struc- 
ture with a tree-like pattern of complex branching and cellular 
atypia. Malignant mesothelioma, above all the epithelioid 
variant, the most frequent variant in this location, is usually 
a tumor mass of the vaginal layers with one or more irregular 
nodules inside longstanding hydrocele. Patients are older than 
in RMH. The infiltration of the underlying structures, parietal 
layer of tunica vaginalis, testis, epididymis, or spermatic cord 
is also characteristic. Mesothelial cells have prominent nucle- 
oli, coarse chromatin, and frequent and atypical mitosis.” 

Metastases show a cellular atypia, high mitotic activity, stro- 
mal and vessels invasion, and areas of necrosis. The cells are pos- 
itive for CEA and EMA and negative for calretinin and D2-40. 


33.6 Acquired Pathology of the Rete Testis 
53.6.1 Cystic Transformation of the Rete Testis 
(Cystic or Tubular Ectasia of the Rete Testis) 


Acquired cystic transformation of the rete testis (ACTRT) is 
characterized by the presence in the testicular mediastinum 
of cystic dilatations containing sperm, associated with partial 
or complete epididymal obstruction. It is a common benign 
condition and its incidence increases with age (usually found 
in patients older than 50 years). Although presentation may be 
asymmetrical, it is bilateral in 33% of cases. It is commonly an 
incidental finding in scrotal sonograms.”’ In general, the ultra- 
sound image is diagnostic; however, the following conditions 
should also be considered in the differential diagnosis: cystic 
dysplasia of the rete testis, intratesticular varicocele, cystad- 
enomas and cystadenocarcinomas of the rete testis, rete testis 
dilatation associated with testicular tumors, and simple cyst of 
the testis. 

The most frequent clinical presentation is scrotal swelling and 
enlargement with physical findings consistent with testicular 
tumor, suspected hydrocele, epididymal cysts or spermatoceles, 
epididymitis, traumatic injuries, and infertility. 

Histologically, this lesion can occur in three forms: simple 
(the most common), associated with epithelial metaplasia, and 
with crystalline deposits:** 


e Simple ACTRT consists of diffuse and symmetrical 
dilated cavities lined by normal epithelium producing 
a harmonious expansion (Figure 3.39). It is secondary 
to an obstructive process that obliterates efferent ducts 
at the epididymal-testis union, the epididymis, or the 
initial portion of the vas deferens. The obstruction 
can be explained by several different mechanisms: 
ischemic (arteriosclerosis of superior epididymal artery 
in aging men), mechanic (extrinsic compression or 
epididymectomy), inflammatory, malformative, or 
iatrogenic (postsurgery). 


Figure 3.39 Acquired cystic transformation of the rete testis. The cavities 
of the rete testis in an adult show marked dilation. 
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e ACTRT with epithelial metaplasia is the combination of two 
lesions, cubic or cylindrical metaplasia of the rete testis, and 
its cystic transformation. It isa common finding at autopsy 
and not uncommon in surgical specimens of orchiectomy. 
It is observed in patients with chronic liver failure, 
hormonally active testicular tumors, and some orchitis. 
Two mechanisms may be involved in this form of ACTRT: 
hormonal and inflammatory. 

e ACTRT with crystalline deposits is a bilateral lesion 
characterized by the concurrence of three findings: 
cystic transformation of the rete testis, metaplasia 
of its epithelium, and urate and oxalate crystal 
deposits recognizable by polarized light. The lesion 
is pathognomonic of patients with chronic renal 
insufficiency dialyzed for at least 30 months (Figure 
3.40). 


33.6.2 Adenomatous Hyperplasia 


Adenomatous hyperplasia is a lesion characterized by dif- 
fuse or nodular proliferation of tubular or papillary struc- 
tures derived from the rete testis. Nodule size may be large 
enough to suggest a tumor. The lesion is preferentially 
located in the septal and mediastinal rete testis. The cells 
are cubic or cylindrical with ovoid nucleus with a deep fold 
and a peripheral nucleolus, lack of atypia and do not show 
mitosis (Figure 3.41). There is continuity between hyper- 
plastic epithelium and normal epithelium of the rete tes- 
tis. Adenomatous hyperplasia may be found incidentally 
at autopsy, in undescended testis or testis with germ cell 
tumors, suggesting that would be a primary testicular anom- 
aly as part of the testicular dysgenesis syndrome. In newborn 
and infants with bilateral presentation it may be associated 
with bilateral renal dysplasia.” 

Adenomatous hyperplasia has to be distinguished from: rete 
testis pseudohyperplasia, which appears in atrophic testes, pri- 
mary rete testis tumors, and metastatic adenocarcinomas. 
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Figure 3.40 Cystic transformation of the rete testis with crystalline 
deposits present in a patient with chronic renal failure on hemodialysis. 
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33.6.3 Reactive Hyperplasia 


Reactive hyperplasia is an unspecific form of reacting rete tes- 
tis that consists of a solid or cribriform proliferation of epithelial 
cells in the cavities of the rete testis (Figure 3.42). In the solid pat- 
tern the cells are polyhedral with an ovoid nucleus and eosino- 
philic cytoplasm. Isolated mitosis can be seen. In the cribriform 
pattern, cells are cubic on the periphery and spindle in the central 
part. Both forms of proliferation can be associated with granula- 
tion tissue filling some cavities or showing intracavitary polypoid 
growth. Reactive hyperplasia can be observed in all non-tumor 
and tumor processes of the testis, as in adult testicular torsion, 
orchitis, epidermoid cysts, stromal tumors, germ cell tumors, and 
even primary lymphomas. Differential diagnosis should include: 
intratesticular adenomatoid tumor, adenocarcinoma of the rete 
testis, and intracavitary extension of germ cell tumor. The clearly 
intraductal arrangement of the proliferation and its multicentral- 
ity, the absence of an infiltrative component or pagetoid pattern 
support the diagnosis of this benign condition. 
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Figure 3.41 Adenomatous hyperplasia of the rete testis. The cavities of the 
rete testis have acquired a glandular and papillary pattern. They are lined by a 
high cuboidal epithelium. 


rete testis shows a marked proliferation with disappearance of lumen. The 
testis shows hemorrhagic infarction. 


33.6.4 Hyperplasia with Hyaline Globules 


This is a reactive lesion characterized by the presence of intracy- 
toplasmic accumulation of hyaline eosinophilic globules in the 
epithelial cells of the rete testis without affecting its architecture. 
The epithelium may be hyperplastic, adopting a microcystic or 
cribriform pattern, but it does not contain mitotic figures or 
nuclear atypia (Figure 3.43). This lesion is associated with both 
tumors (germ cell tumors and epididymal tumors) and inflam- 
mation adjacent to the mediastinum testis. It must be distin- 
guished from yolk sac tumor infiltrating the rete testis.“ 


33.6.5 Intracavitary Polypoid Nodular Calcifying 
Proliferations 


These are bilateral lesions characterized by the presence of mul- 
tiple pedunculated or sessile nodules that originate from the 
rete testis lining and subjacent connective tissue and protrude 
into the channels of the rete testis. Nodules are constituted by 
a loose connective tissue in the implantation base coated with 
a fibrin-like cap material, which in turn is covered by rete testis 
epithelium (Figure 3.44). They can be totally or partially cal- 
cified. It is an incidental finding in adult patients with poor 
peripheral perfusion (arteriosclerosis, hypertension, gastro- 
intestinal or cerebral hemorrhage, or myocardial infarction).*! 


$3.7 Paratesticular Tumor-like Lesions 


The number of paratesticular lesions that can simulate a tumor 
is very broad. Many of them are correctly diagnosed only after 
histological study.“ 


33.7.1 Ischemic Granulomatous Epididymitis 


Ischemic granulomatous epididymitis refers to anon-infectious 
lesion observedinelderly patients. Itis usually locatedat the head 
of the epididymis. The lesion consists of necrosis of both effer- 
ent ductules and the intertubular connective tissue in the initial 
stages, followed by sperm extravasations, polypoid masses of 
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Figure 3.43 Hyperplasia of the rete testis with hyaline globules in a patient 


with testicular rhabdomyosarcoma. The cells of the rete testis show spherical 
formations of varying size in cells with eosinophilic cytoplasm. 
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Figure 3.44 Polypoid nodular proliferation of the rete testis. Nodular acel- 


lular eosinophilic formations related with chordae in a patient with marked 
arteriosclerosis. 


showing atrophy of the ducts, a cavitation full of cholesterol crystals, and one 
ceroid granuloma in the periphery. 


necrotic material inside the lumen of the least damaged effer- 
ent ductules as the lesion progresses. Sperm or cholesterol 
microgranulomas can also be observed. At the end, epididymal 
fibrosis, accumulation of lipofuscin in residual epithelial cells, 
and ceroid granulomas occurs in some cases (Figure 3.45), and 
cavitation of epididymis or a nodose epididymitis-like lesion in 
other cases. The most likely cause is ischemia.“ 


3.7.2 Sperm Granulomas 


Sperm granulomas consist of a foreign-body reaction to sperm 
extravasations associated with vasectomy (42% of cases) or inci- 
dentally found at autopsy (2.5% of cases). Most cases are asymp- 
tomatic, but it can present as localized pain in the head of the 
epididymis, spermatic cord, or testis. The lesion consists of one 
or several nodes up to 4 cm in diameter. Histology evolves with 
time from sperm extravasation, presence of spermiophages, and 
foreign-body type granulomas to finally ceroid granulomas and 
fibrosis (Figure 3.46).* 
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mized patient who consulted with pain and swelling. Much of the extravasated 
sperm have been engulfed by macrophages. 


33.7.3 Vasitis and Epididymitis Nodosa 


This is a ductular proliferation in the wall or surroundings of 
the vas deferens that produces a focal thickening. Most cases 
develop after vasectomy, others are associated with trauma. 
Ductules contain cuboidal cells with pale cytoplasm and round 
nuclei. They are associated with chronic inflammation, fibrosis, 
and spermatic granuloma (50% of cases). Perineural invasion 
is often observed, which can explain the frequent presentation 
with pain and swelling. A similar process can be observed in 
the epididymis (epididymitis nodosa). The differential diagno- 
sis should include metastases of prostate adenocarcinoma. 


3.7.4 Cholesterol Granulomas 


Cholesterol granulomas are associated with bleeding or tissue 
necrosis in the vaginal sac (hematocele), epididymis (ischemic 
epididymitis), and paratesticular structures (hematomas).“° 
Clinical presentation simulates a testicular tumor. Ultrasound 
and MRI can help in the diagnosis. Cholesterol granulo- 
mas are seen in the late stages of evolution of hematocele and 
paratesticular hematoma (Figures 3.47 and 3.48). 


43.7.5 Endometriosis 


Endometriosis of testes and paratesticular structures has been 
observed in the wall of a cyst in the epididymis and cysts of the 
tunica vaginalis and the spermatic cord.” It is more common in 
the elderly and patients with hormonal therapy for prostate carci- 
noma. Pain and palpable mass are the most common clinical signs. 
It consists of nodular or cystic formations consisting of glands with 
endometrial morphology and inmmunophenotype surrounded 
by a stroma with lipofuscins and ferric pigment. Stromal cells 
express vimentin, estrogen and progesterone receptors, and CD10. 


33.7.6 Paratesticular Cysts 


Several types of cysts can be found in paratesticular structures. 
Mesothelial cysts represent 53.8% and originate from the cystic 
transformation of remains of the process vaginalis. Others 


41 


42 


Section 2: Ovary and Testis: Similarities and Differences 


Figure 3.47 Paratesticular hematoma. Well - encapsulated nodular forma- 
tion larger than the testis showing a heterogeneous content. 


The interior contains clusters of cholesterol crystals, fibrin bands, and hematic 
material. This is the same case as in Figure 3.47. 


are cysts that originate from Wolffian or Millerian remnants, 
spermatoceles (Figure 3.49), epidermoid cysts, and dermoid 
cysts. Cysts can simulate hernia, polyorchia, and testicular 
tumor if they are large enough. In addition, on the walls of cysts 
of embryonic remnants different types of benign epithelial pro- 
liferations* or, rarely, malignant tumors can develop. 


3.7.7 Fibrous Pseudotumor 


A fibrous pseudotumor is a chronic inflammatory process with a 
tendency to fibrosis, calcification, or ossification. It can be a nodu- 
lar or diffuse process of tunica vaginalis, epididymis, or spermatic 
cord. There is a large variety of names for this process: chronic 
periorchitis, reactive periorchitis, nodular fibrous periorchi- 
tis, fibromatous periorchitis, fibrous proliferation of the tunica, 
non-specific paratesticular fibrosis, nodular fibrous pseudotu- 
mor, proliferative funiculitis, inflammatory pseudotumor, and 
fibroma, which are probably related to the different macroscopic 
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Figure 3.49 Spermatocele. Large cystic formation of translucent walls 


extirpated from the spermatic cord. It contained a clear liquid with abundant 
sperm. 
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Figure 3.50 Fibrous pseudotumor consisting of highly hyalinized connec- 
tive tissue with abundant laminated calcifications and a few inflammatory cells. 


and histological aspects this lesion has throughout its evolution. 
Initially, the lesion consists of granulation tissue with chronic 
inflammation that evolves into a fibrous paucicellular connec- 
tive tissue that is very hyalinized, with a perivascular infiltrate 
of plasma cells (Figure 3.50). In many cases there is a history of 
orchio-epididymitis, trauma, or an inflamed hydrocele. Based 
on certain similarities to other fibroinflammatory disorders, it is 
now included in the growing list of IgG4-related diseases.” 


3.7.8 Sclerosing Lipogranuloma 


Sclerosing lipogranuloma is a reaction of adipose tissue caused 
by trauma or exogenous lipid agents; although in more than 50% 
of cases there is no precedent. Patients present with a painless 
scrotal swelling; more common in the scrotum and rare in the 
spermatic cord.” Histology shows a granulomatous foreign- 
body reaction with lymphocytes and eosinophils, and varying 
degrees of fibrosis around cystic spaces of varying size. Inside 
the giant cells, remains of refracting membranes that are Sudan 


black positive can be recognized. The differential diagnosis 
includes infectious diseases that cause granulomatous lesions 
and those caused by parasites. 
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3° 4.1 Introduction 


Normal male development requires three conditions: 


1. Correct differentiation of the fetal testis, initiated by the 
SRY gene located in the Y chromosome, which activates 
a cascade of genes that leads the embryonic gonad to 
differentiate into a testis. 

2. Adequate synthesis and secretion of testicular hormones. 
Fetal testicular Sertoli cells produce anti-Miillerian 
hormone (AMH), which induces involution of the 
Miillerian derivatives that otherwise would develop into 
uterus, fallopian tubes, and cervix. Fetal testicular Leydig 
cells produce testosterone from cholesterol that leads to 
virilization of Wolffian ducts. Additionally, development of 
external genitalia depends on the conversion of testosterone 
to dihydrotestosterone (DHT) by the enzyme 5-a reductase. 

3. Effective action of these hormones on target organs is 
necessary to achieve a complete male phenotype. Failure 
in any of these mechanisms leads to absent or deficient 
virilization. 

All intersex disorders are designated under the term “dis- 
orders of sexual development” (DSD). The term DSD has 
been used since the consensus classification of intersex disor- 
ders originated from the Chicago Meeting in 2005 held by the 
Lawson Wilkins Pediatric Endocrine Society and the European 
Society for Pediatric Endocrinology (Figure 4.1).' This classifi- 
cation renders obsolete terms such as pseudohermaphroditism, 
hermaphroditism, sex reversal, and intersex situation. It also pro- 
vides a way of standardizing the information required to deter- 
mine the most appropriate treatment of such varied pathology.” 
The diagnosis and treatment of patients with DSD is one of the 
most challenging in pediatric testicular pathology, and needs 
the collaboration of a team of clinicians, geneticists, endocri- 
nologists, and pathologists to make the chromosomal, pheno- 
typical, and psychological gender as inter-related as possible.** 
However, this classification has attracted some criticisms,” as 
it is based on somatic chromosomal constitution (peripheral 
karyotype of leukocytes) and not on the underlying genetic 
error, although DSD includes all congenital conditions with 
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atypical development of chromosomal, gonadal, or anatomi- 
cal gender.” Two other reasons for a classification based only on 
the karyotype being flawed are that: (1) DSD patients very often 
have mosaicisms with more than one cell line or complex chro- 
mosomal constitutions rather than pure 46,XX or 46,XY and (2) 
the same karyotype may result in different phenotypes with dif- 
ferent possibilities of tumor development. It is also of particular 
importance to identify accurately the tumor risk of the gonads, 
which is not achieved with the current classification. 

A good alternative is a histological classification. In DSD 
patients, the pathologist is the only one that knows the type of 
gonad, its undifferentiation, or its degree of differentiation into 
testis or ovary. A histological classification based on the type of 
gonad has the advantage of identifying the gonad and its func- 
tional capacity as ovary or testis, leading to different phenotypes, 
which allows correlation with genotype and integration of the 
remaining phenotypical clinical features, thus explaining the 
variability of clinical symptoms through the different parts of the 
gonad, and evaluating the risk of developing a germ cell tumor. 

Depending on the degree of differentiation reminiscent of 
different stages of development towards ovary or testis, several 
types of gonads can be considered from a histological point of 
view: undifferentiated gonadal tissue, where no differentiation is 
observed; if the gonad undergoes differentiation towards ovary, 
a classical streak gonad consisting only of gonadal stroma, a 
streak gonad with ovarian follicles, or a hypoplastic ovary can 
result; when the differentiation is towards testis a streak gonad 
with epithelial cord-like structures, dysgenetic testis, and struc- 
turally normal testicles can result; an ovotestis can result when 
the gonad presents incomplete differentiation in both direc- 
tions, but if differentiation partially stops, a streak testis is 
formed (testis with ovarian-like cortex); finally, if the undiffer- 
entiated gonad undergoes complete involution, real agonadism 
occurs.°” Figure 4.2 shows the different types of gonad observed 
in DSD, the most frequent clinical pictures, and the character- 
istic karyotypes. In addition, normal synthesis, secretion, and 
action on target organs of testicular hormones are necessary for 
adequate virilization to take place, otherwise leading to male 
undermasculinization. 
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New Nomenclature of Disorders of Sex Development (DSD) 


Sex 
Chromosome 46,XY DSD 46,XX DSD 
DSD 
Disorders of Testicular | Disorders of Androgen Disorders of Ovarian | Fetal Androgen Excess 
- 45,X Turner and Development Synthesis / Action Development aT T 
variants - Complete gonadal - Androgen synthesis defect - Ovotesticular DSD on 
- 47,XXY Klinefelter dysgenesis - LH-receptor defect - Testicular DSD -21-OH - Aromatase 
and variants - Partial gonadal - Androgen insensitivity - Gonadal dysgenesis | deficiency geiciency 
- 45,X/46,XY MGD dysgenesis - 5-0. reductase deficiency -11-OH - POR gene 
- Chromosomal - Gonadal regression - Disorders of AMH deficiency Gelee! 
ovotesticular DSD - Ovotesticular DSD - Timing defect - Ma 
uteoma 
- Endocrine disrupters , 
- latrogenic 
- Cloacal extrophy 


MGD: mixed gonadal dysgenesis, AMH: anti-Müllerian homone, CAH: congenital adrenal hyperplasia 
¢Figure 4.1 Classification of DSD based on karyotype. 


TYPES OF GONADS IN DISORDERS OF SEXUAL DIFFERENTIATION 
Histopathology Clinical syndrome and karyotype 
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Hypoplastic ovary Pure gonadal dysgenesis [axx 


Streak gonad with Swyer syndrome 46,XY 
epithelial cord-like Pure gonadal dysgenesis 45,X0/46,XY 
structures 


Sohval syndrome 
Asymmetric gonadal differentiation DATE 
Mixed gonadal dysgenesis 45,X0/47,XYY 


Male dysgenetic 46,XY 
pseudohermaphroditism 45,X0/46,XY 
Persistent Müllerian duct syndrome 46.XY 
(male with uterus) F 
46,XX 
——> | Ovotesticular DSD 46.XY 
Mosaicism 


£ 9Figure 4.2 Classification of DSD based on histology. 
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Streak testis 


$24.2 Types of Gonads Correlated with 
Clinical Syndromes 
3 24.2.1 Undifferentiated Gonadal Tissue 


Some gonads present gonadal tissue arrested at the fetal stage, at 
the beginning of its differentiation. This peculiar undifferenti- 
ated gonadal tissue (UGT) consists of abundant gonocyte-like 


cell tumors from the UGT.® 


94.2.2 Classical Streak Gonad 


4.4). UGT can be observed in streak gonad with epithelial cords, 
and focally in dysgenetic testis, streak testis, and ovotestes. The 
main importance of recognizing UGT in these gonads is the 
high risk of development of gonadoblastoma and other germ 


germ cells and companion cells with a hyperchromatic nucleus 
and characteristics of Sertoli/granulosa cells enclosed in an 
ovarian-like stroma. Both types of cells are arranged without 
cordonal, tubular, or follicular organization (Figures 4.3 and 


Streak gonad is a fibrous, elongated, and pearly structure usually 
located in the normal place of the ovary. In an adult, it can meas- 
ure up to 2-3 cm in length and 0.5 cm in width. Microscopically, 
classical streak gonad consists of bundles of fibrous connective 


Undifferentiated gonadal tissue. The stroma of this streak 
gonad is replaced by cells of different sizes without spatial organization. 


Undifferentiated gonadal tissue. At least two cell types can 
be identified by size: the larger are germ cells and the smaller represent the 
gonadal stroma. 


tissue or a wavy ovarian-like stroma (Figures 4.5 and 4.6) It may 
contain clusters of hilar cells, rete ovary, glandular-like groups of 
clear cells, and multiple cortical cysts lined by cubical, columnar, 
or even mucinous cells (Figures 4.7 and 4.8). This is the character- 
istic gonad seen in 45,X0 gonadal dysgenesis or Turner syndrome. 
Some streak gonads may contain germ cells enclosed in pri- 
mordial or primary follicles. Atretic follicles can also been seen. 
These germ cells have positive immunohistochemical expres- 
sion for c-Kit and VASA, and are negative for OCT3/4, PLAP, 
and TSPY (testis-specific protein Y-encoded). These are the 
gonads characteristically observed in 46,XX pure gonadal dys- 
genesis and Turner syndrome with chromosomal mosaicisms 
(45,X0/46,XX, 45,X0/46,XX/47,X XX, and 45,X0/47,XXX). 


94.2.3 Hypoplastic Ovary 


Grossly, unlike classical streak gonad, this is a small, ovoid 
structure with a smooth surface. Regularly distributed in the 
cortex, primordial, primary, or even developing follicles can be 
observed (Figure 4.9). 
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9Figure 4.5 Classical PE Elongated structure showing dk 
cells and absence of ovarian follicles. 
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This gonad is characteristic of 46,XX gonadal dysgenesis and 
some cases of ovotesticular DSD. 


4.2.4 Streak Gonad with Epithelial Cord-like 
Structures 


Grossly, this gonad is similar to classical streak gonad, but differs 
in its histological constitution. It consists of an anastomosing 
and branching network of epithelial-like cords (sex cords) 
crossing an ovarian cortex-like stroma. The cord thickness 
ranges from very thin to thick with coarse outlines (Figure 
4.10). Two types of cells form these cord-like structures. Most 
are pre-Sertoli or immature Sertoli/granulosa cells supported 
by abasal membrane of variable thickness with nodular or spec- 
ulated projections. These cells can be recognized by their small 
size, hyperchromatic nuclei, and positive immunoexpression 
for AE1/AE3 and calretinin (strong), inhibin and D2-40 (mod- 
erate), and AMH (weak). The least numerous type of cells are 
gonocyte-like germ cells characterized by a pale cytoplasm and 
large vesicular nucleus, and the following immunophenotype: 
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QFigure 4.7 Classical streak gonad. The streak gonad shows multiple epi- 
thelial formations inside. None of them corresponds with follicles at different 
stages of development. 


©Figure 4.8 Classical streak gonad. The wall of cystic formation is lined by 
columnar mucinous epithelium. 


OCT3/4+, c-Kit+ (Figure 4.11), PLAP+, TSPY+, and VASA+. 
Germ cells can be located inside epithelial-like cords, forming 
small nests, isolated in the stroma, or can be even absent if lost 
by apoptosis (Figure 4.12). 

This gonad is characteristic of 46,XY gonadal dysgenesis or 
Swyer syndrome. 


4.2.5 Dysgenetic Testis 


This is a small and usually undescended gonad with two differ- 
ent areas surrounded by a characteristically poorly collagen- 
ized albuginea reminiscent of the ovarian cortex. The border 
between albuginea and testicular parenchyma is badly delim- 
ited because the seminiferous tubules/cords of the peripheral 
area are frequently embedded in the albuginea, even reaching 
through it to contact the surface (Figures 4.13 and 4.14). These 
tubules are scarce, malformed, anastomosed, disorganized, and 
frequently devoid oflumen. Sertoli cells in these peripheral areas 
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recognized. No atretic follicles are observed. 


LE Hs 


i 


streak gonad is crossed by numerous cell cords. In these cords larger cells are 
germ cells. 


express calretinin, inhibin, and AMH. Most tubules lack germ 
cells. When present, germ cells may be located in the lumen or 
over the basal membrane and express VASA, TSPY, D2-40, with 
a subpopulation that is OCT3/4+, c-Kit+, and PLAP+. The cen- 
tral area of the testicular parenchyma shows a compact group- 
ing of seminiferous tubules with or without germ cells, variably 
separated by loose stroma. Calretinin is only expressed in the 
smaller tubules and by Leydig cells. 

The scant studies of dysgenetic testis in postpubertal 
patients show conserved ovarian-like stroma in the periph- 
eral areas, incomplete maturation of Sertoli cells with nuclear 
features of dysgenetic cells, absence of spermatogenesis, and 
apparent Leydig cell hyperplasia forming concentric layers 
around the tubular wall, among peritubular cells, or between 
the basal membrane and the peritubular cells. Despite the lack 
of germ cells in most tubules, some may show germ cell neo- 
plasia in situ. 
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@Figure 4.11 Streak gonad with epithelial cord-like structures. Germ cells are 


so abundant that they form much of the cordonal formations. They have been 
revealed with the antibody c-kit. 


SS ns Seg SS) ieee Ss f > 
Figure 4.12 Streak gonad with epithelial cord-like structures. While at the 
surface the epithelial cords are thin, in the deeper zones they become rough 
and acquire an ovoid shape that is probably related to the development of a 
gonadoblastoma. 


This gonad is characteristically observed in three syn- 
dromes classically labeled as “male pseudohermaphroditism 
with Miillerian rests”: (1) mixed gonadal dysgenesis (Sohval 
syndrome or asymmetric gonadal differentiation); (2) “male 
dysgenetic pseudohermaphroditism,”’ and (3) Miillerian duct 
persistence syndrome (“male with uterus”). 


4.2.6 Streak Testis 


This gonad comprises two intimately linked portions. The larg- 
est zone corresponds to a dysgenetic testis with an ovarian 
cortex-like stroma close to the tunica albuginea that continues 
with an elongated streak gonad, which can contain epithelial 
cords or ovarian follicles with or without germ cells. 

This type of gonad is seen in the three previously mentioned 
syndromes of patients having dysgenetic testis. 
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Figure 4.13 Dysgenetic testis. The gonad has two parts, a central zone 
formed by seminiferous tubules arranged compactly and another peripheral 
zone where the seminiferous tubules are distributed in a loose stroma (inhibin 
inmmunostaining). 


Figure 4.14 Dysgenetic testis. The tunica is thin, badly collagenized, and 
presents seminiferous tubules inside. The border between albuginea and 
testicular parenchyma is badly delimited. 


SP4.2.7 Ovotestis 


This gonad contains both testicular and ovarian parenchyma, 
either separated, forming a bilobed structure joined by a pedi- 
cle, or together in an ovoid single structure where the ovarian 
parenchyma is arranged as a half moon over the testis (Figure 
4.15). The proportion of each parenchyma can be highly vari- 
able. Limits between ovarian and testicular parenchyma can 
be well defined or intermingled with oocytes spread among 
or even inside seminiferous tubules. Testicular interstitium at 
the boundary with ovarian parenchyma shows ovarian-like 
stroma instead of the normal loose connective tissue. Also, the 
tunica albuginea of the testis is different at the boundary, with 
poorer differentiation. The ovarian part shows follicles at differ- 
ent stages of development, from primordial to albicans bodies, 
depending on the age of the patient. Testicular parenchyma con- 
sists of anastomosing tubules with low fertility index in a dense 
stroma in childhood. Small dysgenetic tubules devoid of lumen 
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with immature Sertoli cells and hyalinized tubules predominate 
in adulthood. Spermatogenesis is rare. Leydig cells, occasionally 
forming large groups, can be seen. 

This gonad is characteristic of ovotesticular DSD. 


4.2.8 Structurally Normal Testis 


This gonad is a well-formed testis from an architectural point of 
view, but defective in the seminiferous tubules (Sertoli and germ 
cells) or Leydig cells. For a correct diagnosis in childhood this tes- 
tis needs a quantitative evaluation in addition to the qualitative 
study of its components, as well as immunohistochemical studies. 


& 94.2.9 Absence of Gonads (True Agonadism) 


Both gonads are absent. Both Millerian and Wolffian remnants 
can also be absent, although a uterus and fallopian tubes can 
be observed, depending on the time the gonad disappeared. 
Patients have female phenotype and diagnosis may be delayed 
until puberty or adulthood when they complain of lack of 
breast development, short height, or signs of hypogonadotropic 
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$QFigure 4.15 Ovotestis. The peripheral zone is constituted of a large number 
of primordial follicles, with the seminiferous tubules arranged in a deeper area. 
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Streak gonad showing ovarian cortex-like stroma devoid of follicles. 


hypogonadism. Karyotype is usually 46,XY or rarely 46,XX. It 
can occur sporadically or familially. In most cases the cause is 
unknown; in others there is a heterozygous WT1 mutation or 
a Y-chromosome structural rearrangement. True agonadism 
can be associated with other syndromes, such as PAGOD 
(acronym of hypoplasia of the lung and pulmonary artery, ago- 
nadism, omphalocele/diaphragmatic defect, dextrocardia); 
Kennerknecht, Seckel, and CHARGE syndromes. 


894.3 Gonadal Dysgenesis 


The term gonadal dysgenesis (GD) comprises a broad spec- 
trum of lesions, as it includes all situations with incomplete or 
defective gonadal differentiation resulting from disturbances 
in germ cell migration and/or inadequate germ cell organiza- 
tion in the gonadal ridge. From a morphological point of view, 
GD includes all types of gradually advancing gonadal pheno- 
types before reaching the full architecture of a testis, an ovary, 
or both, that is, any of the gonads we have previously described 
in this chapter. All gonadal phenotypes may be a spectrum of 
the same disorder. From a classical clinical point of view, GD 
includes disorders characterized by amenorrhea and streak 
gonads in phenotypically female patients with hypoplastic uteri 
and fallopian tubes, which include Turner, Swyer, and Sohval 
syndromes. Other clinical entities grouped under the term 
“male pseudohermaphroditism with Müllerian rests” should 
also be included in GD. 


94.3.1 Gonadal Dysgenesis with Classical Streak 


Gonads 
Turner Syndrome 


With an incidence of 1: 2500 female live births, this is one of the 
most frequent syndromic forms of GD. 


Gonads. These are classical streak gonads with ovarian-like 
stroma that in adults may contain hilar cells and rete ovarii 
with occasional cysts and inclusion cysts (Figures 4.16 and 
4.17). These gonads undergo normal development for the first 
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(45,X0 gonadal dysgenesis). 
Clusters of hilar cells. 


three months of embryonal life, then ovogenesis is arrested at 
first meiotic division, and oocytes become unviable and disap- 
pear by apoptosis, mainly due to generalized meiotic pairing 
errors between 15 and 20 weeks of intrauterine life.’ 


Phenotype. Patients with Turner syndrome feature a female phe- 
notype with short height, external sexual infantilism, and numer- 
ous dysmorphic features known as turnerian stigmata, such as 
skeletal anomalies (cubitus valgus, short metacarpals, high-arched 
palate, small mandible), soft tissue anomalies (webbed neck, low 
posterior hair line, broad chest with widely spaced nipples, and 
congenital lymphedema of hand and feet), visceral anomalies 
(coarctation of the aorta, horseshoe kidney, polycystic kidney, 
urethral stenosis, and vesicourethral reflux), and miscellaneous 
anomalies (multiple pigmentary nevus and triangular face). 


Karyotype. Chromosome monosomy 45, X0 (45,X0 gonadal 
dysgenesis) is the etiology of Turner syndrome in 50-60% of 
cases. The remaining patients display other structural anoma- 
lies of the X or Y chromosome with or without mosaicism." 
The most common mosaicism is 45,X0/46,XX. Other karyo- 
types 45,X0/46,XY; 45,X0/46,Xi(Xq); 45,X0/46,X0,del(Xp); 
and 45,X0/46,XX/47,XXX are rare. Some authors state that 
mosaicism in Turner syndrome is a prerequisite for survival in 
early pregnancy,” as 99% of all fertilized eggs with this chromo- 
somal anomaly end in miscarriages during the early embryonal 
stages. The structural alterations of the X chromosome include: 
total or partial deletion of its short arm [46,X0,del(Xp)]; 
isochromosome of the long arm [46,X,i(Xq)], ring chromo- 
some [46,Xr(X)], and marker chromosome (46,X+m). A signif- 
icant proportion of patients (up to 51%) have a Y chromosome 
or at least, material derived from this chromosome. 


Biological behavior and management: 


e Patients with 45,X0 karyotype have a female phenotype, 
and infantile external genitalia. Occasional menses after 
menarche can be explained because in 3% of these patients 
a few germ cells persist after puberty. The prevalence of 
Y-chromosome sequences in patients who present with a 
non-mosaic 45,X0 karyotype is 6-11%." 

e Patients with chromosomal mosaicism show a similar 
phenotype with milder anomalies than 45,X0 patients, 
although the second line in a mosaicism can be present 
only in a few cells. In contrast, with 45,X0, patients with 
45,X0/46,XX, the most common mosaicism, are taller, 
have a higher rate of spontaneous puberty (menarche 12% 
vs. 3%), breast development (18% vs. 5%). Pregnancies, 
either spontaneous or after oocyte donation, have been 
reported, although with high rates of miscarriage, stillbirth, 
and malformed newborns, and important maternal 
complications." 


Gonadal removal with or without prophylactic salpingec- 
tomy is recommended in patients with Turner syndrome with 
Y-chromosome material because of the high risk for developing 
a germ cell tumor in their gonads (10-30%), which imposes per- 
forming molecular studies and FISH, in addition to the classic 
cytogenetics. The gonadoblastoma is the most common tumor, 
although dysgerminomas and mixed germ cell tumors have also 
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been reported." Long-term estrogen treatments also represent 
a risk for endometrial carcinoma. 


9 46,XX Pure Gonadal Dysgenesis 


Gonads. Gonadal development varies, even within the same 
family, from classical streak gonads to severe ovarian hypo- 
plasia with only a few oocytes. 


Phenotype. Patients with this syndrome are phenotypically 
normal women with normal height and absence of turnerian 
stigmata, absence of spontaneous pubertal development and 
well-developed external genitalia. The internal genitalia con- 
sist of a uterus. Patients usually consult for primary amen- 
orrhea, delayed puberty, or infertility. Other patients have 
hypergonadotropic hypogonadism. The presentation can be 
sporadic or familial. Rare associated somatic anomalies include 
neurosensory hearing loss (Perrault syndrome), achondropla- 
sia, and fatal lung fibrosis with immunodeficiency. 


Karyotype. 46,XX pure gonadal dysgenesis is caused by auto- 
somal mutations in the genes encoding the follicle-stimulating 
hormone (FSH) receptor, WNT4, R-Spondin, PSMC3IP, 
MCM9, MCM8, STAG3, SYCE1, NUP107, or by X-linked 
recessive mutations in BMP15. 


Biological behavior and management. Patients with 46,XX 
gonadal dysgenesis have no particular risk of gonadal neopla- 
sia as they are not carriers of Y-chromosome sequences. Only 
isolated cases of gonadoblastoma and dysgerminoma have 
been observed. The need for bilateral gonadectomy is contro- 
versial; instead some authors recommend individualized hor- 
mone replacement therapy with close follow-up."® 


& 94.3.2 Gonadal Dysgenesis with Streak 


Gonads with Epithelial Cords 
46,XY Pure Gonadal Dysgenesis (Swyer syndrome) 


Phenotype and gonads. Patients with 46,XY pure gonadal 
dysgenesis or Swyer syndrome have a female phenotype with- 
out turnerian stigmata, and female external genitalia. Most 
46,XY gonadal dysgenesis is sporadic. Familial cases with dif- 
ferent patterns of inheritance - X chromosome-linked reces- 
sive, autosomal dominant limited to the male, or autosomal 
recessive have been reported. There are two variants of 46,XY 
gonadal dysgenesis, complete and incomplete. In them, the his- 
tology of the gonads is varied. 


Complete 46,XY gonadal dysgenesis. These patients have 
female external genitalia, some of them with fusion of poste- 
rior labia majora and hypertrophic clitoris. Breasts develop 
at puberty although the diagnosis is usually made in adoles- 
cence when patients complain of delayed puberty, amenor- 
rhea, and sexual infantilism. They develop hypergonadotropic 
hypogonadism. Internal genitalia consist of well-developed 
Miillerian structures (vagina, uterus, and fallopian tubes). 
Gonads have the start of ovarian differentiation with classic 
streak gonads with hilar cells, although hypoplastic ovaries 
have occasionally been found.” 
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The etiology is unknown in 70-80% of the cases. In 10-15% of 
cases, this type of gonadal dysgenesis is caused by mutations and 
deletions in the SRY gene."* In other cases, DHH gene mutation, 
duplication of DAXI (NROB1) and WNT4 genes, and haplo- 
insufficiency of the SOX9, SFI, WT1, and WMRT1-WMRT2 
genes have also been reported.” 


Incomplete (partial) 46,XY gonadal dysgenesis. Patients with 
the incomplete variant of 46,XY GD show ambiguous exter- 
nal genitalia with variable degrees of Miillerian and Wolffian 
development, in a spectrum that ranges from female pheno- 
type with clitoromegaly to male phenotype. Some patients have 
a uterus and fallopian tubes. Most patients are reared as males, 
undergo spontaneous puberty, develop a hypergonadotropic 
hypogonadism, and are infertile. Gonads also show a spec- 
trum of differentiation, ranging from classical streak gonads in 
those patients with a female phenotype and clitoromegaly, to a 
gonad with initial development towards testis - streak gonad 
with epithelial cords - which is the predominant gonad, end- 
ing with a more developed, but still dysgenetic, testis in those 
patients with ambiguous genitalia (Figure 4.18). The degrees of 
masculinization and development of internal genitalia parallel 
that of testicular differentiation. Some patients with dysgenetic 
testis show well-developed Miillerian structures, explained by 
a probable abnormality in timing of gonadal ridge and testis 
development caused by decoupling in time between the time of 
AMH and testosterone production and maximum responsive- 
ness of target structures. 

No mutations in the SRY or WT1 genes have been observed.” 
Cases with mutation in the NR5A1 gene, showing absence of 
internal genitalia and testicles with Sertoli cells only have also 
been reported.” Other explanations for the genetic basis of 
46,XY GDare: deletion or mutation of the testicular determining 
factor (TDF), mutations in the regulatory sequences of SRY, 
absence of receptors for the SRY product, and mutations of 
other genes involved in sex determination. 

Some patients with 46,XY GD have a wide variety of extrago- 
nadal anomalies. These include campomelic dysplasia and renal 
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£ Figure 4.18 Streak gonad in 46,XY gonadal dysgenesis. Germ cells stand 
out due to their large size and some are within epithelial cords. 


disorders, myotonic dystrophy plus renal disease; progressive 
renalinsufficiency (Frasier syndrome);mentalretardation with or 
without facial anomalies, and with or without short height; renal 
insufficiency associated with Wilms tumor (Denys-Drash syn- 
drome); cleft palate, micrognathia, kyphoscoliosis, and clubfoot 
(Gardner-Silengo-Wachtel syndrome or genito-palato-cardiac 
syndrome); multiple pterygium syndrome; Graves disease; alo- 
pecia universalis congenita, microcephalia, cutis marmorata, 
and short height; and peripheral neuropathy.” 


Biological behavior and management. ‘These patients are infer- 
tile; however, occasional pregnancies have been obtained using 
in vitro fertilization with donor oocytes and embryo transfer.” 
Gonadectomy is recommended as soon as the diagnosis is 
made, because the risk of developing germ cell tumors is esti- 
mated at 5% during the first decade of life, with a 25-30% life- 
time risk, especially gonadoblastoma, but also dysgerminoma, 
teratoma, and choriocarcinoma (Figures 4.19-4.21).” 


3 24.3.3 DSD with Dysgenetic Testis and/or 
Streak Testis 


The characteristic gonad of genetically and phenotypically male 
patients with a defect in the AMH system is the dysgenetic testis. 
As a consequence of a AMH defect - either from mutations in 
the AMH gene or by target organ insensitivity - the Miillerian 
derivatives do not disappear and the tunica albuginea is not 
properly formed. Patients with this type of pseudohermaphro- 
ditism, in addition to the AMH defect, may have androgen defi- 
ciency, and consequently complete differentiation of Wolffian 
ducts is not achieved. 


Most patients have a male phenotype and complain of crypt- 
orchidism and inguinal hernia, or infertility and azoospermia. 
Some patients have a female phenotype and short height, with 
or without Turner syndrome. These patients have a high risk for 
developing tumors, not only in the dysgenetic testis, but also 
in the Müllerian remnants, so their treatment and follow-up is 
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£ Figure 4.19 Gonadoblastoma in 46,XY gonadal dysgenesis. Streak gonad 
is markedly thickened by the presence of several well-defined nodular forma- 
tions in a dense stroma. Inside the nodular formations the presence of germ 


cells and Sertoli/granulosa cells is highlighted. Some nodules have Call—Exner- 
like bodies. 
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two parts can be recognized. The superficial zone corresponds to a streak 
gonad with cordonal structures and the deeper area has nodular formations of 
a gonadoblastoma (c-Kit immunostaining). 
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£ Figure 4.22 Mixed gonadal dysgenesis. Dysgenetic testis. Inhibin immu- 
nostaining highlights the two parts of the gonad with different densities of 
seminiferous tubules. 


d Figure 4.24 Mixed gonadal dysgenesis. Dysgenetic testis. The seminifer- 
ous tubules situated in the thickness of the tunica show several gonocytes 
(D2-40 immunostaining). 
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¢OFigure 4.21 46,XY gonadal dysgenesis with dysgerminoma. At the top a 
band of small cells with Call-Exner-like bodies can still be recognized, suggest- 
ing that the germ cell tumor has developed from a gonadoblastoma. 


ous tubules are arranged in the thickness of the tunica, adopting a parallel 
arrangement to the surface. Some tubes seem to originate from the epithelial 
lining (inhibin immunostaining). 


complex. Three syndromes are distinguished: mixed gonadal 
dysgenesis, dysgenetic male pseudohermaphroditism, and per- 
sistent Miillerian duct syndrome (PMDS). 


3 Mixed Gonadal Dysgenesis (Asymmetric Gonadal 
Differentiation or Sohval Syndrome) 
This disorder accounts for 15% of DSDs. 


Gonads. This DSD is characterized by the presence of a dys- 
genetic testis (Figures 4.22-4.24), usually cryptorchid, on one 
side and a streak gonad in the opposite side or bilateral streak 
testes. Gonads are frequently in an intra-abdominal location. 
In adults, spermatogenesis is absent or very deficient, and 
infertility is the rule. Leydig cells have variable development 
and produce sufficient androgens to ensure marked pubertal 
virilization. 
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Phenotype. The phenotype is heterogeneous with three 

possiblities: 

1. Most patients have a female phenotype, but undergo 
pubertal masculinization. If the 45,X0 cell line 
predominates patients can be indistinguishable from 
Turner patients, with or without short height. Both gonads 
are usually streak testes. 

2. Ifthe 46,XY cell line predominates, patients have normal 
external genitalia with frequent cryptorchidism and 
hypospadias, and bilateral dysgenetic testis,” and may 
initially consult for infertility and azoospermia. Some show 
deletions in the Y chromosome and other spermatogenesis. 

3. Patients with a male phenotype with ambiguous genitalia, 
clitoriform penis, and urethra open to the perineal region. 
Patients have epididymis, and vas deferens on the side the 
gonad is a testis, and a fallopian tube in the other side where 
the gonad is a streak gonad, a streak gonad with epithelial 
cord-like structures, or there is no gonad. A hypoplastic 
uterus opens to a poorly developed vagina. 


Karyotype. About 80% of patients have a Y chromosome. 
The most common karyotype is 45,X0/45,XY (55.6% of 
patients).”° Others include 46,XY (13.6%), and 45,X0/47,XYY 
(159), 45,X0/46,XX/46,XY, 45,X0/46,XYq-, 45,X0/46,XYp-, 
45,X0/46,X add (Y) (p11.3), and 45,X0/46X dic (Yp). 


Biological behavior and management. Scrotal testis should 
be preserved. The recommendation is to remove all streak tes- 
tis, and intra-abdominal testis that cannot be fixed to the scro- 
tum and is associated with ipsilateral Miillerian derivatives. 
The risk of developing a germ cell tumor has been estimated at 
15-25%, with a higher incidence after puberty. 


SDysgenetic Male Pseudohermaphroditism 
This DSD is considered a variant of mixed gonadal dysgenesis. 


Gonads. It is characterized by the presence in a patient of bilat- 
eral dysgenetic testis or streak testis. Histological evaluation of 


Figure 4.25 Mixed gonadal dysgenesis. Gonadoblastoma. Germ cells show 
strong immunostaining for c-Kit in their membranes. 


these dysgenetic testes in children, besides the typical find- 
ings of a dysgenetic testis already described, shows decreased 
tubular diameter, low tubular fertility index, and an increased 
number of Sertoli cells per cross-sectioned tubule.” In adult- 
hood, where spermatogenesis has developed it is very deficient. 
Leydig cell hyperplasia can be seen in the interstitium. 


Phenotype. These patients have Miillerian derivatives 
(usually hypoplastic uterus and fallopian tubes), cryptor- 
chidism, incomplete virilization, and in some cases turn- 
erian stigmata. 


Karyotype. The karyotype may be 46,XY or 45,X0/46,XY.”” 


Biological behavior and management. The risk for develop- 
ing a germ cell tumor has been estimated at 46% by 40 years of 
age, nearly half of which (25%) are gonadoblastomas (Figure 
4.25).7 


Persistent Müllerian Duct Syndrome (PMDS) (Hernia Uteri 
Inguinalis or Male with Uterus) 

Gonads. Both gonads are dysgenetic testis with small tubules, 
low numbers of germ cells in infancy, and as a consequence 
reduced spermatogenesis, mixed atrophy or tubular hya- 
linization in adulthood, explaining why most patients are 
infertile with azoospermia, oligozoospermia, or oligoastheno- 
zoospermia (Figure 4.26). 


Phenotype. These DSD patients have a normal male appear- 
ance and the presence of Miillerian structures (fallopian tubes, 
uterus, and upper part of vagina that opens into posterior 
urethra) coexisting with well-developed androgen-dependent 
structures (penis, scrotum, vas deferens, epididymis, prostate, 
and seminal vesicles).** Cases of hernia uteri inguinalis occur 
in patients with a normal female phenotype and whose gonads 
are normal ovaries. 

Patients are often asymptomatic or seek medical attention for 
an inguinal hernia, and then the diagnosis arises from an inci- 
dental surgical finding. Cryptorchidism is very common, either 


adult patient showing seminiferous tubules with only dysgenetic Sertoli cells 
located in the thickness of the tunica. 


unilateral (25%) or bilateral (75%). Other reasons for consul- 
tation are infertility or testicular tumor. Genitalia findings in 
PMDsS patients are complex and varied, but most cases can be 
classified in one of three groups (depending on the location of 
the testis: 


1. Patients with bilateral abdominal cryptorchidism (60-70% 
of cases). The position of the testes is analogous to that of 
the ovaries. Each testis is accompanied by epididymis, vas 
deferens, fallopian tube, and hypoplastic uterus in a central 
position. 

2. Patients with unilateral cryptorchidism (20-30%). The 
contralateral testis is lodged in a hernial sac or scrotum, 
which also contains both uterus and fallopian tube (hernia 
uteri inguinalis). 

3. Patients with transverse testicular ectopy (10%). Both testes 
are in the same scrotal pouch, within a hernia sac, which 
also contains one fallopian tube and a uterus. 


Karyotype. The karyotype is 46,XY. The syndrome can be 
sporadic or familial, with autosomal recessive or X-linked 
inheritance.” The molecular basis of PMDS seems to be het- 
erogeneous. Several hypotheses have been proposed: (1) defec- 
tive AMH synthesis, caused by a mutation in the AMH gene in 
45% of cases; (2) resistance of target organs to AMH, due to a 
deficiency in the type II receptor (AMH-RII) for this hormone 
in 39% of cases; (3) a failure in AMH secretion just before the 
8th week of fetal life, causing a mismatch between the time of 
onset of secretion and maximum responsiveness.” 


Biological behavior and management. The risk for develop- 
ing a germ cell tumor is 18%. Although seminoma is the most 
frequent, all types of germ cell tumors have been reported, 
most commonly in the cryptorchid testis, but also in the 
scrotal one (Figures 4.27-4.29). Tumors can also derive from 
Miillerian derivatives. 

Orchiectomy is not advisable during infancy, because the 
phenotype of these patients is masculine and the virilizing 
ability of testes should be preserved. However, testes should be 
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Figure 4.27 Persistent Müllerian duct syndrome. Dysgenetic adult testis. 
The seminiferous tubules show a germ cell neoplasia in situ. 
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surgically descended as early as possible in order to preserve 
fertility potential. Only when the testis cannot be descended to 
a palpable location enabling the recommended testicular self- 
examination to detect a testicular tumor, should orchiectomy be 
performed.” Müllerian structures must be removed to prevent 
their malignant transformation. 


34.4 DSD with Ovotestes (Ovotesticular 
Disorder or True Hermaphroditism) 


The diagnosis of ovotesticular DSD is made on histological basis 
by proving the presence of both testicular and ovarian paren- 
chyma in the same gonad (ovotestis) (Figures 4.30-4.33), or in 
separate gonads in the same individual. True hermaphroditism 
is more common in Africa; in the whole it represents approxi- 
mately 10% of DSD.*! Most cases are sporadic. 
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Figure 4.28 Persistent Müllerian duct syndrome. Dysgenetic testis with 
germ cell neoplasia in situ. Germ cells positive for c-Kit are located both in the 
seminiferous tubules situated in the thickness of the tunica and inside the 
testicular parenchyma. 
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Figure 4.29 Persistent Müllerian duct syndrome. Strong and diffuse 
immunostaining for inhibin is shown in Sertoli, peritubular, and interstitial cells. 
Absence of immunostaining in cells of germ cell neoplasia in situ. 


55 


56 


Section 2: Ovary and Testis: Similarities and Differences 


¢°Figure 4.30 Ovotestes. The top of the gonad consists of ovarian paren- 


chyma, where primary follicles and part of tertiary follicle stand out. Testicular 
parenchyma can be seen at the bottom. 
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¢Figure 4.31 Ovotestes. Immunostaining for inhibin is positive in follicular 
cells of ovarian follicles and in Sertoli cells of the seminiferous tubules. 
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Gonads. True hermaphrodites can present ovotestis (44%), 
ovary (33%), and testis (22%). In adults, high serum testos- 
terone levels suggest the presence of Leydig cells, and there- 
fore, of a testis. High levels of E2 after human menopausal 
gonadotropin stimulation (hMG) suggest the presence of an 
ovary. 


e Ovotestis is most frequently found on the right side and 
in an abdominal position (50%), inguinal region (25%), 
or labioscrotal (25%). The degree of gonadal descent is 
proportional to the amount of functional testicular tissue. 
Ovotestes can be associated with fallopian tubes or with 
duct deferens or both (Figure 4.33). A uterus is absent when 
ovotestes are bilateral, and fully developed when it coexists 
with an ovary. 

e Testis. They are predominantly also found on the right side 
at any level of descent. In infancy, seminiferous tubules 
show a few germ cells and these testes in adults usually have 


akey 


d£ 9Figure 4.32 Ovotestes. The testicular parenchyma of a pediatric patient 
shows seminiferous tubules with a large number of Sertoli cells and the 
absence of germ cells. 
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d£ 9Figure 4.33 Ovotestes. The section includes a fallopian tube and an 
epididymis. 


a Sertoli-cell-only pattern with dysgenetic Sertoli cells; 
complete spermatogenesis is exceptional. 

e Ovary. Unlike the other two gonads, an ovary is most 
frequently seen on the left side, usually in an abdominal 
position. Most commonly, the ovary is hypoplastic, rarely 
functional and histologically normal. 


Three types of ovotesticular DSD patients can be distin- 
guished: unilateral, the most common, when there is an ovotes- 
tis on one side and a normal gonad in the other; bilateral, when 
both gonads are ovotestes; and lateral, when one gonad isa testis 
and the other is an ovary.” 


Phenotype. Both external and internal genitalia of patients 
with ovotesticular DSD display a spectrum of phenotypes 
ranging from female to normal male, present only in 10% of 
cases.** Although most patients first consult at puberty, due 
to the variable phenotype of these patients, the diagnosis of 
ovotesticular DSD is frequently delayed and made in adults, up 
to 60 years, commonly after several major corrective surgeries 


for both undescended testes and external genitalia.” Only 25% 
of these patients are diagnosed before 20 years of age. 

The phenotype is related to the presence of the SRY gene. 
The degree of masculinization depends on the presence of a Y 
chromosome or in XX patients the length of Y-chromosome 
material translocated and whether this material is translo- 
cated to the active (patients with virilized external genitalia) 
or inactive (patients with virilized ambiguous genitalia) X 
chromosome. Most patients (75%) are reared as males and 
consult for gynecomastia, cryptorchidism, hypospadias,” 
infertility, and periodical hematuria if a functional uterus is 
open to the urinary tract. The 25% of true hermaphrodites 
that grow up as women complain of menstrual disorders, 
clitoromegaly, or cyclic pain in the gonad. Most have a uterus 
that occasionally is lodged in an irreductible hernia (hernia 
uteri inguinalis). 


Karyotype. The incidence of different karyotypes is related 
to different ethnic groups and geographic areas. Of patients 
with ovotesticular DSD, 60% have the 46,XX karyotype 
which is the most prevalent (96.6%) in African true her- 
maphrodites; 33% have some mosaicism (46,XX/46,XY; 
46,XY/47,XXY; 45,X0/46,XY; 46,XX/45,X0; 46,XX/47,XXY; 
46,XX/47,XXY/48,XXYY); and 7% the 46,XY karyotype. 
Mosaicisms are more frequent in Europe than in North 
America (40.5% vs. 21%), while the frequency of the 46,XY 
karyotype is similar in Europe, Asia, and North America. 
Other karyotypes, such as 47,XYY/46,XY/45,X0, and 
46,XderY/45,X0 with rearranged Y chromosome have been 
reported as isolated cases.** 

Testicular parenchyma is present in most of these patients, 
with 46,XX karyotype in the absence of a Y chromosome, and 
therefore the TDF produced by the SRY gene is not clearly 
explained. Several pathogenic theories have been proposed: 
(1) a line with the Y chromosome included in a hidden mosai- 
cism; (2) translocation of paternal Y chromosomal material, 
including the SRY gene to the X chromosome; (3) an autosomal 
mutation with variable penetrance; and (4) X chromosome- 
linked mutations that are either coupled with a rare X chromo- 
some inactivation,” or permit testicular differentiation in the 
absence of SRY, or mutations in genes that regulate the action 
of SRY (SOX9 and FGF9).** SRY in DNA obtained from the 
testicular parenchyma of the gonad has been demonstrated 
in patients that are SRY-negative in peripheral leukocytes.” 
Other causes are partial deletion of DMRT1” and mutations in 
RSPO1.” 


Management of these patients. There are two main approaches 
to the treatment of ovotesticular DSD patients. First, gender 
assignment must consider genetic sex, gonadal sex, social sex, 
and the psychological sex, and the opinion of the patients and 
their families.*’ Second, what to do with the gonad: preser- 
vation or removal? The age of the patient at diagnosis, the 
nature and location of the gonads, and the development of the 
external genitalia are considered important factors to make a 
decision, but not the karyotype. Bilateral castration might be 
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considered due to the risk of tumors, which is 10% when the 
karyotype is 46,XY or with a mosaicism 46,XX/XY and 4% for 
those with the 46,XX karyotype. The most frequent tumors 
are gonadoblastoma, dysgerminoma/seminoma, choriocarci- 
noma, and yolk sac tumor. Other reported tumors are mature 
teratoma, and carcinoid and granulosa cell tumors. An alter- 
native would be close, long-term follow-up by ultrasonogra- 
phy. This conservative approach is advantageous, above all, if 
the hermaphrodite is growing as a girl, as she may undergo 
spontaneous puberty, and even be fertile. A few cases of preg- 
nancies in true hermaphrodites have been reported.” 


$4.5 DSD with Structurally Normal Testis 
(Male Undervirilization) 


Patients with male undermasculinization have a 46,XY karyo- 
type and well-formed testes from an architectural point of view, 
but defective Leydig cell function or defective peripheral action 
of androgens leading to a spectrum of absent or incomplete 
virilization of external genitalia. 


4.5.1 Defective Leydig Cell Function 


Defective Leydig cell function may result from two different 
conditions: (1) defective androgen production that can occur 
in all steps of testosterone biosynthesis due to several enzymatic 
defects, and (2) absence or hypoplasia of Leydig cells. 


Defective Androgen Biosynthesis 


This comprises several autosomal recessive syndromes sec- 
ondary to absence or deficit in any of the enzymes involved 
in the synthesis of testosterone from cholesterol. Three of 
these enzymes belong to the P450 gene family: CYP11A1 
(20-22 desmolase), CYP17 (17-a hydroxylase/C17-20 liase), 
CYP19 (enzymatic complex aromatase). The other two 
important enzymes involved in steroid synthesis are HSD3B2 
(3-B-hydroxysteroid dehydrogenase) and 17BHSD (17-B- 
hydroxysteroid dehydrogenase). CYP17 and 17BHSD mainly 
impair the gonadal synthesis of testosterone and estrogens, 
while the other three are also involved in the synthesis of 
adrenal androgens, and their deficit leads to congenital adre- 
nal hyperplasia. The most severe is lipoid congenital adrenal 
hyperplasia (LCAH) with severe salt-losing syndrome due to 
a defect in the steroidogenic acute regulatory (StAR) protein 
caused by more than 35 different mutations in the StAR gene. 
The phenotype of patients with defective androgen biosynthe- 
sis varies from female or ambiguous external genitalia with 
a blind-ended vagina and cryptorchidism, to patients who 
develop spontaneous virilization at puberty and present only 
with hypospadias or micropenis. Histologically, these testes 
can show vacuolization of Leydig cells and lipid accumula- 
tion in Sertoli cells, such as in LCAH, and a decreased num- 
ber of spermatogonia, with a deficiency of 17-20 desmolase, 
or hypospermatogenesis, mixed atrophy, or Sertoli-cell-only 
tubules with hydropic Sertoli cells and Leydig cell hyperplasia 
with a deficiency of 17BHSD (Figure 4.34). 
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Figure 4.34 Defective androgen synthesis. The testicular parenchyma of 
a 3-year-old patient shows scarce germ cells. The interstitium contains abun- 
dant Leydig cells with xanthomized cytoplasm in peritubular and interstitial 
locations. 


Leydig Cell Hypoplasia 

Leydig cell hypoplasia is an autosomal recessive disorder with 
sporadic or familial presentation, most commonly diagnosed at 
puberty. There is a failure in intrauterine or pubertal viriliza- 
tion due to a scarcity of Leydig cells to secrete testosterone. This 
disorder is caused by inactivating mutations in LHCGR (50% of 
cases), mutations in some exons,“ or other unknown genes or 
regions of LHCGR resulting in an inadequate response to pla- 
cental hCG levels first, and to pituitary LH later by partial or 
complete loss of LHR function. Patients with the complete form 
of Leydig cell hypoplasia have small undescended testes, gray- 
ish and with mucous on section, the presence of hypoplastic or 
atrophic epididymis and vas deferens, with absence ofuterus and 
fallopian tubes, predominantly female external genitalia, with 
no development of secondary sexual characteristics (either male 
or female) at puberty and a 46,XY karyotype. Although there is 
no enzymatic defect in testosterone biosynthesis, these patients 
have low serum testosterone levels associated with increased 
gonadotropin levels that do not response to hCG stimulation.” 
The partial form can have a broad spectrum of phenotypes, with 
predominantly male external genitalia with micropenis and/or 
hypospadias. Testicular parenchyma in both forms of Leydig 
cell hypoplasia shows small seminiferous tubules with Sertoli 
and germ cells, a thickened basal membrane, and in the inter- 
stitium, Leydig cells may be absent in prepubertal testes and 
absent, scanty, or appear immature in postpubertal patients,” 
in contrast to the Leydig cell hyperplasia observed in most other 
syndromes of male undervirilization. 


8 94.5.2 Defective Peripheral Action of 
Androgens 


Deficiencies in the peripheral action of androgens comprise 
the syndromes of androgen insensitivity (complete and incom- 
plete testicular feminization syndrome) and 5-a reductase 
deficiency. 


Figure 4.35 Complete androgen insensitivity syndrome in a 6-year-old 
boy. Androgen receptors are present in the nuclei of peritubular and interstitial 
cells, and absent in Sertoli cells. 


Androgen Insensitivity Syndromes (AlSs) (Testicular Feminization) 
AISs are X-linked recessive disorders in 46,XY patients caused 
by more than 800 different mutations in the gene encoding the 
androgen receptor (AR), leading to either absence, decrease, or 
abnormality in intracellular AR“ that result in total or partial 
resistance of target organs to androgen action. Testosterone syn- 
thesis is normal or increased, conversion to DHT is normal, and 
LH is normal or increased. 


Phenotype. Phenotypic expression is variable, ranging from 
female, intermediate degrees of virilization to normal male that 
presents clinically with infertility. Depending on the pheno- 
type, AISs are classified into three forms: (1) complete andro- 
gen insensitivity syndrome (CAIS), with typical female external 
genitalia, that is usually diagnosed because of delayed puberty 
with primary amenorrhea as the presenting sign and, rarely, in 
infancy, unexpectedly discovered during hernia repair; (2) par- 
tial androgen insensitivity syndrome (PAIS) in which pheno- 
types vary from female to male with several intermediate forms, 
giving rise to the following well-defined syndromes: Lubs’ 
syndrome, Gilbert-Dreyfus syndrome, Reifenstein syndrome, 
and Rossewater syndrome; and (3) slight or minimal andro- 
gen insensitivity patients (MAIS), where the external genitalia 
may be underdeveloped or have subtle alterations, such as sim- 
ple coronal hypospadias or a prominent midline raphe of the 
scrotum, or may present with infertility or as Kennedy disease 
(spino-bulbo-muscular atrophy).® At puberty, MAIS patients 
may show variable degrees of gynecomastia, high-pitched 
voice, sparse sexual hair, and impotence. 


Gonads. Testes in CAIS patients may be lodged in the abdo- 
men, inguinal canal, or labia majora, while in PAIS and MAIS 
they are located in the scrotum. In CAIS, testes show a nearly 
normal pattern during the first year of life, except for a slight 
decrease in mean tubular diameter and fertility index, and the 
presence of wide eosinophilic and microvacuolated Leydig cells 
in a cellular interstitium with spindle cell bundles reminiscent 


¢QFigure 4.36 Complete androgen insensitivity syndrome. Immunoexpression 
for calretinin in a group of Leydig cells in the same case as Figure 4.35. 


@Figure 4.37 Complete androgen insensitivity syndrome in an adult 
46,XY patient. Testicular lobules are separated by abundant connective tissue. 
Abundant Leydig cells are found, both inside the lobules and surrounding 
them. 


of ovarian stroma. After the first year of life a remarkable loss 
of germ cells occurs (Figures 4.35 and 4.36).*” At puberty, the 
testes of CAIS patients show delayed maturation of seminifer- 
ous tubules in relation to the interstitium, retaining an infantile 
morphology, while the interstitium features adult Leydig cells. 
No AR immunoreactivity is observed. 

Adult patients with CAIS or PAIS show small or large testes 
with yellowish areas on section. Histologically, these testes show 
infantile seminiferous tubules devoid of lumen or epithelial 
cords of 2-3 cells wide in cross-section, lined only by immature 
Sertoli cells.“ One-third of patients show isolated germ cells. 
Leydig cells are numerous and their cytoplasm contains lipid 
or eosinophilic inclusions and Reinke crystals. The interstitium 
maintains fibrous tissue reminiscent of ovarian stroma (Figures 
4.36-4.39). Two-thirds of patients have Sertoli-Leydig hamar- 
tomas (Figure 4.40), about one in four Sertoli adenomas, and 
80% smooth muscle hamartomas in paratesticular locations. 
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© Figure 4.38 Complete androgen insensitivity syndrome in an adult 46,XY 
patient. The prepubertal aspect of the seminiferous tubules contrasts with 
abundant immature Sertoli cells and an interstitium with numerous Leydig 
cells. 


patient. Positive immunostaining for androgen receptor in peritubular cells 
and in isolated Sertoli cells is observed. 


¢QFigure 4.40 Complete androgen insensitivity syndrome in an adult 46,XY 
patient. Sertoli-Leydig hamartomas are shown. 
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Patients with PAIS develop normal or at least sufficient sper- 
matogenesis to preserve fertility, while others are infertile, with 
impaired spermatogenesis. 


Biological behavior and management. Testes of patients with 
CAIS are at risk of malignant transformation that increases 
with age. Neoplasms are mainly germ cell tumors, but also 
malignant sex cord tumors can develop. In patients with a 
mostly male phenotype, testicular tumor risk is estimated at 4% 
at around 25 years of age, and 33% by 33 years of age. Removal 
of gonads immediately after puberty when feminization is 
complete is advisable in patients with CAIS. Treatment of PAIS 
in individuals with predominantly female genitalia is similar 
to treatment of CAIS, but is more likely to include prepuber- 
tal gonadectomy to help avoid increasing clitoromegaly at the 
time of puberty, followed by hormonal therapy. In individu- 
als with PAIS and ambiguous or predominantly male genitalia, 
the tendency has been for parents and healthcare profession- 
als to assign gender of rearing after an expert evaluation has 
been completed. Those individuals with PAIS who are raised 
as males may undergo urologic surgery such as orchiopexy and 
hypospadias repair. 


5-a Reductase Deficiency 

5-a reductase type 2 is the isoenzyme responsible for conversion 
of testosterone to DHT in peripheral tissues such as external gen- 
italia and the prostate. DHT is responsible for triggering mas- 
culinization of the male external genitalia during early sexual 
development. 5-a reductase deficiency results from mutations 
in SRD5A2 gene and causes a variant of male undermasculiniza- 
tion in 46,XY males with autosomal recessive inheritance. 


Gonads. The testes are usually located in the inguinal region or 
labioscrotal folds, suggesting that DHT influences testis migra- 
tion to the scrotum. Testes show normal differentiation with 
normal histology in the first years of life. Starting at puberty, 
significant changes occur; seminiferous tubules show reduced 
caliber, and most lack a lumen. The only components of the 
seminiferous epithelium are numerous Sertoli cells show- 
ing incomplete maturation. Spermatogenesis is exceptional. 
Increased numbers of morphologically normal interstitial 
Leydig cells are noted. In contrast with the findings seen in 
androgen insensitivity syndromes, the epididymis is well devel- 
oped with epithelial expression of AR similar to that of a nor- 
mal epididymis. 


Phenotype. Affected patients present with ambiguous exter- 
nal genitalia, bifid scrotum, clitoriform penis, normal internal 
male genitalia, absence of Müllerian remnants, prostate hypo- 
plasia, and a vagina opening onto the urethra or a urogenital 
sinus.* Most of the patients are reared as the female social 
sex due to female-like external genitalia at birth. In some cases, 
the phenotype is masculine. Differential diagnoses should be 
established with incomplete androgen insensitivity, which can 
also show a similar phenotype and elevated basal testosterone 
levels. The presence of well-developed androgen-dependent 
structures (epididymis, ductus deferens) supports the diag- 
nosis of 5-a reductase deficiency. Virilization and deep voice 


appear at puberty, along with penile enlargement and muscle- 
mass development without gynecomastia. They also have mini- 
mal facial hair, and lack of acne or temporal hair loss.” 
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Lesions in the Testis 
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35.1 Introduction 


Epithelial tumors of the ovary and testis are a heterogeneous 
group of neoplasms that show common morphologic features 
with differences in incidence and clinical presentation. 

“In the ovary, this group of neoplasms is classified into major 
distinct diseases according to cell type, serous, mucinous, endo- 
metrioid, and clear cells, and subdivided into benign, border- 
line, and malignant tumors. 

In the ovary, benign is more common than malignant, even 
if high-grade serous ovarian carcinomas account for 150000 
deaths annually wordwide, that is about 5% of total cancer 
deaths in women.’ 

Ovarian benign tumors may be asymptomatic and discov- 
ered incidentally during an ultrasound investigation. In many 
cases, the symptoms of malignant tumors are also subtle and are 
confused with benign conditions of the urinary and gastrointes- 
tinal tracts; the diagnosis of ovarian carcinomas in the majority 
of the cases is made in the advanced stages of the disease, when 
extraovarian diffusion has already occurred. 

8 Epithelial tumors of the testis are uncommon lesions 
described in the WHO classification in the miscellaneous section 
of testicular and paratesticular tumors and defined as ovarian 
epithelial-type tumors. These neoplasms, which show Müllerian 
differentiation, are classified using the same morphologic crite- 
ria that are applied to ovarian epithelial tumors. These lesions 
should not present a problem in the differential diagnosis on 
microscopic examination, because their morphologic appear- 
ance is similar to the more common tumors of the female genital 
tract. Data about the incidence of ovarian epithelial-type tamors 
of the testis are sparse due to the extreme rarity of these lesions, 
less than 1% of testicular neoplasms. In the literature only a small 
number of cases have been described, mostly as case reports. The 
largest case series has reported nine primary mucinous tumors of 
the testis and paratestis.* Recently, a English-language literature 
review has reported 26 cases of primary mucinous tumors.’ It 
should be noted that the majority of the papers report on malig- 
nant or borderline ovarian-type tumors of the testis. The serous 
subtype, which is the most frequent histotype in ovarian tumors, 
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has been reported only in a small series of cases or in single case 
descriptions of malignant serous carcinoma of the testis,*° and 
borderline serous tumors of the testis," and/or of the sper- 
matic cord.'*”° In the former WHO classification (2004), there 
were no reports of the benign serous counterpart. 

Classification of tumors where benign entities are not classi- 
fied is quite unusual. Probably the identification of only border- 
line or malignant tumors may be due to the rarity of this type of 
tumor and the fact that only those that are large or create uncom- 
fortable symptoms are detected. It can be presumed that due to 
the small size of these tumors some of them are neither referred 
by the patients, nor removed, or sometime wrongly diagnosed 
as hyperplasia of mesothelial cells. The low frequency of the epi- 
thelial tumors of the testis may be due also to the difference in 
incidence of Miillerian lesions in the two sexes (see Chapter 26 
on Millerianosis). Above all, the testicular forms are very rare, 
and it remains unclear whether their biologic behavior is simi- 
lar to the ovarian counterpart. This aspect may have important 
prognostic and therapeutic implications. 

Q The surgical treatment for a benign serous tumor of the 
ovary is tumor excision. For borderline serous tumors, which 
are mostly diagnosed in young women of reproductive age, a 
conservative ovariectomy is carried out, with close follow-up. 

The treatment of borderline ovarian epithelial-type tes- 
ticular tumors described in the literature is orchiectomy in the 
majority of the cases. However, there are few case reports of a 
“borderline” ovarian-type tumor treated with tumor excision 
presenting no recurrence or metastases at follow-up. 1°71” 


$5.2 The Origin of Ovarian and Testicular 
Epithelial Neoplasms 


©In recent decades ovarian epithelial tumors have been specu- 
lated to be derived from the ovarian surface epithelium (modi- 
fied mesothelium), originating from the celomatic epithelium, 
which is in continuity with the mesothelium of the peritoneal 
cavity. The ovarian surface epithelium can develop Miillerian 
metaplastic changes with morphologic features that are fal- 
lopian-tube-like, endometrium-like, and endocervical-like, 


resulting in, respectively, serous, endometrioid, and mucinous 
features. The morphologic features are still the main guide for 
histologic classification. Nevertheless, in the current era of man- 
agement according to the specific subtype of ovarian carcinoma, 
with evidence that ovarian carcinoma is not a single disease, but 


\ ihe a7. UREN SPD 


Chapter 5: Epithelial-Stromal Tumors 


can present as five distinct diseases (high-grade serous, clear 
cell, endometrioid, low-grade serous, and mucinous carcino- 
mas, Figures 5.1A-E),” and that true “mixed” carcinomas are 
uncommon,” discussion regarding the cell of origin has been 
freed from the need to find a single cell type that can give rise 


©Figure 5.1 Five distinct ovarian carcinomas: high-grade serous ovarian (A), clear cell (B), endometrioid (C), low-grade serous (D), and mucinous (E) types. 
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Section 2: Ovary and Testis: Similarities and Differences 


@°Table5.1 Classification of epithelial ovarian tumors and ovarian 


epithelial-type tumors of the testis 


Ovary Testis 
Serous tumors 
Benign 
Serous cystadenoma Serous cystadenoma 


Serous adenofibroma 
Serous surface papilloma 
Borderline 


Serous borderline tumor/ Atypical prolif- 
erative serous tumor 


Serous borderline tumor-micropapillary 
variant/Non-invasive low-grade serous 
carcinoma 


Malignant 
Low-grade serous carcinoma 


High-grade serous carcinoma 


Serous tumor of borderline 
malignancy 


Serous cystadenocarcinoma 


Mucinous tumors 


Benign 

ucinous cystadenoma 
ucinous adenofibroma 
Borderline 


ucinous borderline tumor/Atypical 
proliferative mucinous tumor 


Malignant 


ucinous carcinoma 


Mucinous cystadenoma 


Mucinous borderline tumor 


Mucinous cystadenocarcinoma 


Endometrioid tumors 


Benign 

Endometriotic cyst 
Endometrioid cystadenoma 
Endometrioid adenofibroma 


Bordeline 


Endometrioid borderline tumor/Atypical 


proliferative endometrioid tumor 


Malignant 


Endometrioid carcinoma 


Endometrioid adenocarcinoma 


Clear cell tumors 


Benign 
Clear cell cystadenoma 
Clear cell adenofibroma 
Borderline 


Clear cell borderline tumor/Atypical 
proliferative clear cell tumor 


Malignant 


Clear cell carcinoma 


Clear cell adenocarcinoma 


Brenner tumors 
Benign 
Brenner tumor Brenner tumor 
Borderline 


Borderline Brenner tumor/Atypical prolif- 


erative Brenner tumor 


Ovary Testis 
Malignant 
Malignant Brenner tumor 
Seromucinous tumors 
Benign 
Seromucinous cystadenoma 
Seromucinous adenofibroma 
Borderline 


Seromucinous borderline tumor/Atypical 
proliferative seromucinous tumor 


Malignant 
Seromucinous carcinoma 


Undifferentiated carcinoma 


to all ovarian carcinoma histotypes. The dominant mass in the 
majority of high-grade serous carcinoma cases, both sporadic 
or associated with germline BRCA1/2 mutation, is within the 
ovary, but it is important to make the distinction between cell 
of origin and site of origin. Ovaries are a frequent site of metas- 
tases (see Section 9). Recent compelling evidence suggests that 
ovarian neoplasms arise in the fallopian tubes” or ectopic tis- 
sue (ovarian endometriosis foci).’”** Different portions of the 
fallopian tube have been reported as the site of origin of ovar- 
ian carcinoma, such as the tubal—peritoneal junction,” where 
there is a transition from Millerian to mesothelial cells, and the 
fimbrial end of the fallopian tube.*’ Another potential site of 
origin of high-grade serous ovarian carcinoma is the secondary 
Miillerian system (see Chapter 26). This could also explain the 
origin of the primary peritoneal carcinoma, an entity described 
in 1959, which is a high-grade serous carcinoma involving the 
peritoneum without the presence of an ovarian tumor.” 

The histogenesis of the Miillerian tumors of the testis and 
the paratestis remains speculative, with theories ranging from 
being mostly Miillerian metaplasia of the tunica vaginalis to 
originating from Miillerian rests in the paratesticular soft tissue 
or in the appendix testis.” Lesions located deeper in the testicu- 
lar parenchyma may even arise from foci of entrapped Miillerian 
elements.!°***° Other authors suggest that the origin can be 
traced to teratomatous elements (the mucinous epithelium of a 
teratoma), but this proposition is unlikely without other terato- 
matous components and intratubular germ neoplasia. 

Table 5.1 shows the comparitive entities that are reported in 
the 2014 WHO classification of epithelial ovarian tumors and in 
the 2016 WHO classification of ovarian epithelial-type tumors 
of the testis. The subtyping of these neoplasms, both in the ovary 
and in the testis, is based on the cell types and morphologic fea- 
tures of the lesions, which are the same, as well as the immuno- 
histochemical characteristics of the male and in female gonads. 


395.3 Serous Tumors 


Serous tumors can be divided into benign, borderline, and 
malignant, both in ovary and testis, due to the architectural pat- 
tern, degree of atypia, and cellular proliferation, and the pres- 
ence or absence of invasion. 


°In the ovary the benign forms represent 75-80% of all 
serous tumors,* “while in the testis the benign serous tumor 
has been only recently reported in the WHO classification. 


° In the ovary a heterogeneous group with benign features has 
been described, including serous cystadenoma, serous ade- 
nofibroma, and serous surface papilloma. All these neoplasms 
show rare mitoses and no cytologic atypia. The serous cystad- 
enoma is a cyst filled with watery fluid with thin walls coated 
by a monolayer or pseudostratified layer of bland serous-type 
epithelium with hobnail, cuboidal to columnar cells and some- 
times ciliated cells (Figure 5.2). While in the ovary there is a cut- 
off size to diagnose these lesions, that is a diameter of more than 
1cm, where cortical inclusion cysts are less than 1 cm (Figure 
5.3); in the testis there are no reported dimensional thresholds. 


+, 


west 
©Figure 5.2 Serous cystadenoma with a monolayer of bland serous-type 
epithelium with columnar cells. 


©Figure 5.4 Serous adenofibroma is characterized by the presence of a fibrous component with edematous and/or hyalinized areas, low magnification (A) and 


high magnification (B). 
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ỌIn the ovary these lesions are bilateral in 10-20% of the 
cases, <'while bilateral cases have not been reported in the tes- 
tis. 2Serous adenofibroma is characterized by the presence of 
a fibrous component with edematous and/or hyalinized areas 
(Figure 5.4). Small glands and cystic spaces filled with clear fluid 
may be present. Papilloma of the serous surface is a polypoid 
lesion of the ovarian surface, with small papillary growth lined 
with bland serous epithelium. In the female gonads, serous 
cystadenoma/fibroma with focal epithelial proliferation has 
also been described, where the atypical/proliferative compo- 
nent is less than 10% of the epithelial mass volume (Figure 5.5).°” 
This is considered a benign entity that can relapse occasionally. 
The differential diagnosis for benign ovarian tumors includes 
cortical inclusion cysts (benign serous cystadenoma diameter 
is more than 1 cm), endosalpingiosis (lined with tubal epithe- 
lium), peritoneal cysts (lined with mesothelial cells), and cystic 
struma ovarii. 
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©Figure 5.3 Multiple cortical inclusion cysts which are less than 1 cm in 


diameter. 
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Section 2: Ovary and Testis: Similarities and Differences 


In the testis, uncommon serous cystadenoma cases have 
been described exhibiting similar morphologic and immu- 
nohistochemical features to serous cystadenoma of the ovary 
(Figures 5.6 and 5.7). The histologic diagnosis of a benign 
ovarian-type testicular tumor should rule out the presence of 
albuginea cysts, epidermoid cysts, rete testis cysts, adenomatous 
hyperplasia of the rete testis, spermatic cord cysts, spermatocele, 
papillary cystadenoma of the epididymis, and mesothelial 
hyperplasia (which stains with mesothelial markers). 


35.3.2 Borderline 


© Borderline tumors of the ovary account for 10-20% of all 
serous tumors in this organ.*! They affect young women with 
an estimated median age of 40 years. These entities are cystic 
masses larger than 5cm, characterized by epithelial prolifera- 
tion and cytologic atypia to a degree between benign lesions and 
carcinomas. Tumors are bilateral masses in 30% of the patients. 
The prognosis is favorable, with a reported 5-year survival rate 
ranging from 85% to over 95%.” These tumors frequently arise 
in a background of serous cystadenoma, and some authors sup- 
pose that benign lesions progress to borderline tumors due to 
the Braf mutation.” 

The term “borderline” suggests the ambiguous histologic 
and biologic behavior of these entities, which are directly 


Figure 5.5 Cystadenoma with focal epithelial atypical/proliferative compo- 
nent less than 10% of the epithelial mass volume. 


linked to the possibility of hidden carcinomatous foci, recur- 
rence, or progress to an invasive form.“ Progression to low- 
grade serous carcinoma has been reported in 2-7% of the 
cases.*”* Relapse in borderline ovarian tumors is observed in 
about 10% of patients. 

Histologically, serous borderline/atypical proliferative serous 
tumors show a more complex architecture than benign lesions. 
Histologic features are characterized by multiple fibrous papillae 
with a hierarchical branching pattern, ending in clusters or sin- 
gle cells. The arborizing papillae are covered by monostratified 
or multistratified cuboidal-columnar epithelium. Hobnail cells 
and clear cells can be present and conspicuous, and Paammoma 
bodies may be present. By definition, borderline lesions exibit 
epithelial proliferation and varying degrees of cytologic atypia, 
generally from mild to moderate; mitoses are rare (Figure 5.8). 
They are lacking in obvious stromal invasion and stromal des- 
moplasia. Pseudoinvasion can be recognized by careful observa- 
tion of the tumor glands, which are packed in an orderly manner 
within a fibrous stroma, without desmoplasia, and not disorgan- 
ized, as in true invasion. The word “microinvasion” has been 
reported to describe single cells or cell clusters with eosinophilic 
cytoplasm that measure less than 5 mm in the greatest dimen- 
sion. This finding requires extensive sampling because these 
foci, which have no prognostic significance, must be distin- 
guished from foci of “microinvasive carcinoma,” which have 
typical destructive desmoplastic reaction and no eosinophilic 
appearance. Serous borderline tumor/atypical proliferative 
serous tumors may be associated with the presence of tumor 
in the peritoneal site. These peritoneal implants can be seen 
in about 30-40% of ovarian borderline tumors and these find- 
ings are more frequently found in neoplasms with an exophytic 
component. From a prognostic point of view, unequivocal inva- 
sion of the peritoneal site is an important prognostic tool. Cases 
showing cytologically invasive features, such as small nests, or 
micropapillae, and cases with clear invasive implants should be 
designated as low-grade serous carcinomas. The term “implant” 
should be reported only in the absence of the invasion. The pres- 
ence of implants determines an advanced stage (stage II or II) 
serous borderline tumor. 


Figure 5.6 Serous cystadenoma of the testis, low magnification (A), high magnification (B). 
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Figure 5.8 Serous borderline tumor/atypical proliferative serous tumors: H&E 5x (A), H&E 20x (B). 


On the other hand, borderline neoplasms of the ovary may be 
associated with endosalpingiosis in the lymph nodes. These fea- 
tures must be described in the pathology report, but they should 
not be reported as metastases (see Chapter 26). Prognosis of 


patients with stage I disease, even in the case of microinvasion, 
is usually benign. However, a small percentage of cases shows 
recurrence as serous borderline tumor/atypical proliferative 
serous tumor or low-grade serous carcinoma. 


67 


68 


Section 2: Ovary and Testis: Similarities and Differences 


In the ovary, the differential diagnosis of borderline tumors 
with endosalpingiosis and low-grade serous carcinoma arises 
from careful histologic evaluation. Endosalpingiosis is a lesion 
characterized by tumor glands lined by a single layer of tubal- 
type cells with occasional crowding. Desmoplasia is lacking. 
Borderline tumor is characterized by complex architecture of 
variably sized papillae with fibrous stroma and a fibrovascular 
core without invasion. Low-grade serous carcinoma is a pap- 
illary, glandular proliferation with haphazard orientation and 
invasion of the stroma. 

Immunohistochemical evaluation is a help for distinguish- 
ing serous tumors with respect to the proliferative mesothe- 
lial lesions: ovarian tumors show positive expression of the 
Millerian differentiation markers (PAX 8, WT1, and CK7), 
MOCI1, and Ber-EP4, while mesothelial cells may express 
PAX8 and WT1, and show positivity for calretinin, CK5, and 
thrombomodulin. 


Serous borderline tumor-micropapillary variant/non- 
invasive low-grade serous carcinoma is a subtype of borderline 
tumors histologically characterized by an exuberant micropap- 
illary pattern with scant or absent stromal core in the papillary 
branch. Papillae are lined with a cuboidal to polygonal epithe- 
lium made of moderate atypical cells with prominent nucleoli 
anda high nuclear/cytoplasmic ratio. The architecture may also 
have a cribriform pattern (Figure 5.9). Morphologic features 
show similarities with urothelial carcinoma, micropapillary 
variant (Chapter 24). The micropapillary features seem to be 
more frequently linked to peritoneal implants, recurrence, and 
carcinomatous foci. The prognostic value of the micropapillary 
variant is still a matter of discussion because some authors sug- 
gest a similar prognosis to serous borderline/atypical prolifera- 
tive serous tumors,**® while other authors support the negative 
prognostic value of this variant,” mostly due to the greater asso- 
ciation with invasive peritoneal implants.*! 


©Figure5.9 Serous borderline tumor-micropapillary variant/non-invasive low-grade serous carcinoma characterized by exuberant micropapillary pattern with 
scant stromal core in the papillary branch: H&E 5x (A), H&E 10x (B), H&E 20x (C). (Courtesy of Sigurd Lax.) 
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4Figure 5.10 
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Figure 5.11 Immunohistochemical staining of a borderline serous tumor of the testis: CA125 stain (A), ER stain (B), PR stain (C). 


Immunohistochemical analysis shows positivity for AE1/ 3 Grossly, borderline serous tumors of the testis are cystic 
AE3, CAM 5.2, CK7, Ber-EP4, EMA, and PAX8 markers, and lesions with diameters from 1 to 6 cm arising from the tunica 
weak WT1 stain. Most cases are ER- and PR-positive, while albuginea, tunica vaginalis, or spermatic cord. Histologically the 
CK20 is only focally expressed. p53 and p16 stains are negative tumors are characterized by intracystic papillae lined with strati- 
and Ki67 expression is low. Table 5.2 summarises the stains in fied epithelial cells with mild cytologic atypia. Psammona bodies 
ovarian and testicular serous borderline tumors. may be present as with the ovarian serous tumors (Figure 5.10). 
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@©Table 5.2 Stains in ovarian and testicular serous borderline tumors 


AE1/AE3 CAM5.2 CK7 Ber-EP4 EMA PAX8 WT1 p53 p16 Ki67 Cal- 


Thrombomod- D2-40 
retinin ulin (CD141) 


Serous borderline tumors + H | i : 


| low -= - lw -= - - 


Table 5.3 The clinicopathologic features of adenomatoid tumors in the female and male genital tract organs 


Female 
Derivation Mesothelial origin 
Localization Ovarian hilus 


Fallopian tube 
Outer myometrium 


Signs and symptoms Pelvic mass or incidental finding 


Male 
Mesothelial origin 


Paratestis 


Testicular mass or incidental finding 


Dimensions <2 cm (ovary and fallopian tube in the majority of cases); <4 cm in the <2 cm in the majority of cases; larger tumors (5 cm) have 
uterus with rare cases >10 cm been reported 

Gross features Solid, in the majority of the cases, circumscribed firm, nodular mass Solid, white, circumscribed tumors 
rarely predominantly cystic 

Age of patients Reproductive age in the majority of cases; the tumor may occur in Fourth decade 
postmenopausal women 

Biologic behavior Benign Benign 

Positive CK CK 

immunohistochemical — Calretinin Calretinin 

stains WTI WTI 
D2-40 D2-40 


Histologic growth 
pattern 
cells) in the uterine tumors 


Microcystic or angiomatoid growth pattern predominantly (dilated 
gland-like structures lined by one layer of flattened or rarely hobnail 


Retiform pattern predominantly (tumor cell in a fibrous 
stroma with only sparse interspersed smooth muscle cells) 


Microcystic/trabecular or adenoid pattern (microcystic-like structures 
arranged in trabeculae) in the ovarian and tubal tumors 


Adenomatoid tumors are benign tumors that arise predominantly in the genital tracts. The tumors have also been reported in the serous membranes (pleura, 
peritoneum, pericardium), adrenal glands, mediastinal lymph nodes, and liver. 5253 


A stromal microinvasion of less than 5 mm does not change the 
prognosis, as in the ovarian counterpart. Invasion of rete testis 
and epididymis has not been reported. Unlike the borderline 
serous tumors of the ovary, in male patients peritoneal implants 
have not been reported. It is important to distinguish these 
tumors from serous carcinoma of the testis, malignant meso- 
thelioma of the tunica vaginalis, rete testis adenocarcinoma, 
epididymal adenocarcinoma, metastatic adenocarcinoma, and 
adenomatoid tumors. (8 °Adenomatoid tumors are benign 
tumors that arise predominantly in the female and genital tracts. 
The tumors have been reported in the serous membranes (pleura, 
peritoneum, pericardium), adrenal glands, mediastinal lymph 
nodes, and liver; see Table 5.3). The differential diagnosis with 
serous carcinoma is based on evaluation of the presence of an 
invasive component, such as for ovarian serous carcinoma. The 
serous tumors express the same markers reported for the ovar- 
ian counterpart (Figure 5.11). Mesothelioma cells express cal- 
retinin, CEA, thrombomodulin, and CK7. Rete testis carcinoma 
expresses LeU-M1 and CEA. Adenomatoid tumor expresses 
cytokeratin, calretinin, WT1, and podoplanin (D2-40) markers. 

The prognosis of patients with borderline serous tumors of 
the testis is excellent. 


3 95.3.3 Malignant 


© Serous carcinoma is the most common malignant lesion in 
the ovary, accounting for about 70-75% of all epithelial carci- 
nomas." They are divided into high-grade and low-grade serous 
carcinomas, these representing two completely different dis- 
eases by etiology, clinical expression, and prognosis. Also, at a 
molecular level, low- and high-grade serous tumors are different 
without biologic continuity. 

Low-grade serous carcinoma accounts for about 5% of 
all ovarian carcinomas and it is directly linked to borderline 
lesions. Histologically, these carcinomas are characterized by 
small nests, micro- and macropapillary patterns, or single cells. 
The infiltrating component can be heterogeneous. Cytologically 
the cells are relatively monotomous and scanty pleomorphism 
is shown. The atypia is mild-moderate, mitotic activity is weak, 
and necrosis is rare. Psammoma bodies are very frequent 
(Figure 5.12). 

Immunoreactivity is similar to borderline tumors and shows 
positivity for AE1/AE3, CAM 5.2, CK7, Ber-EP4, EMA, PAX8, 
ER, and weak WT1 expression. Unlike borderline tumors, PR 
is less expressed, and in contrast to high-grade serous carcino- 
mas, p53 overexpression is absent and Ki67 labeling index is low. 


Figure 5.12 Low-grade serous carcinoma: H&E 4x (A), H&E 10x (B), H&E 20x (C). 


The prognosis of low-grade serous carcinoma is favorable with 
5-year survival at approximately 85%. 

The main differential diagnosis is serous borderline tumor 
and high-grade serous carcinoma. The histologic recognition of 
low-grade compared to high-grade serous ovarian carcinomas 
is very important for therapy because low-grade tumors do not 
respond well to platinum-based therapy. 

High-grade serous carcinoma accounts for about 70% of all 
ovarian carcinomas. The mean age of presentation is 63 years. 
The patients show advanced disease at the time of diagnosis in 
the majority of cases. These tumors are well-known to be linked 
to genetic susceptibility and familial predisposition, especially 
with BRCA gene mutations. 

Histologically, they represent solid-cystic masses with 
solid sheets showing papillary, glandular, or cribriform pat- 
terns. Tumor cell atypia is marked with pleomorphic, bizarre, 
and multinucleated cells. Nuclei are hyperchromatic, exhib- 
iting prominent, large, and eosinophilic nucleoli. Mitoses, 
even atypical, are numerous and the Ki67 index is high. 
Psammoma bodies and necrosis are frequent findings. The 
high-grade features are the hallmark of this entity (Figure 
5.13). 


£ ©Chapter 5: Epithelial-Stromal Tumors 


Immunohistochemical analysis shows positivity for CK7, 
AE1/AE3, CAM 5.2, EMA, Ber-EP4, WT1, p16, p53, and 
CA125. Mesothelial markers are negative. 

The diagnosis of high-grade ovarian serous carcinomashould 
rule out the presence of primary peritoneal serous carcinoma. 
This neoplasm involves only the ovarian surface without volume 
enlargement of the gonads; both ovaries may be involved and 
diffuse peritoneal dissemination has been reported more than 
gonad involvement. Other primary ovarian carcinomas can be 
distinguished with careful morphologic examination and the 
correct interpretation of immunohistochemistry (p53, WT1, 
and p16 positivity are suggestive of high-grade serous carci- 
noma). Malignant mesothelioma can mimica serous carcinoma, 
but the absence of psammoma bodies, the lack of an intraovar- 
ian location, the distinctive tubular-papillary pattern, and the 
more monomorphic cytologic appearance without high-grade 
atypia endorse a diagnosis of mesothelioma. Mesothelioma cells 
show positive stains for D2-40, calretinin, CK5/6, and thrombo- 
modulin, and negative stains for EMA, CK7, Ber-EP4, p53, ER, 
PR, CA125, and CEA. PAX8 expression is rare in mesothelioma, 
while WT1 is expressed in both tumors and is not useful in the 
differential diagnosis. 
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Table 5.4 Immunohistochemical stains in the differential diagnosis of ovarian carcinomas and serous endometrial carcinomas 


CK7 WT1 p53 overexpress/null p16 ER HNF-1B Racemase CDX2 
Serous low-grade ovarian carcinoma + + -= = gk = = z 
Serous high-grade ovarian carcinoma + + + + a = = e 
Serous endometrial carcinoma + + —(f+) = = = = 
Clear cell ovarian carcinoma + - — = = a m = 
Mucinous ovarian carcinoma + — = = = 4- 
Endometrioid ovarian carcinoma + — = = a5 = = = 


STable5.5 Main differences in the tumors of the paratestis 


Localization 


Ovarian epithelial-type Testis and paratestis All ages 
tumors 

Tumors of collecting Hilum of the testis All ages 

duct and rete testis 

Adenomatoid tumor Paratestis region Fourth decade 
Mesothelioma Tunica vaginalis 60 years 


rare in childhood 


Epididymal tumors Epididymis All ages 


Patient age at presentation 


Biologic behavior Positive immunohistochemical stains 


Benign See the ovarian counterpart according to 
subtype 
Borderline 
alignant 
Benign Leu-M1 
alignant CEA 
Benign CK 
Calretinin 
WT1 
D2-40 
Malignant Calretinin 
EMA 
Thrombomodulin 
Benign CK 
Malignant EMA 


©Figure 5.13 High-grade serous carcinoma: high-grade features (A) and invasive features (B). 


The features of uterine serous carcinoma metastatic to the 
ovary can be similar to a primary serous ovarian lesion, in this 
case a close clinical and morphologic correlation and the use 
of WT1 is helpful. This marker is positive in 80-100% of ovar- 
ian carcinomas and in 7-20% of serous endometrial carcinomas 
(see Table 5.4).*° 


£ Grossly, serous carcinomas of the testis are solid, white, or 
tan, poorly circumscribed, often gritty masses. The tumor may 
involve the soft tissue between the testis and epididymis, or the 
paratesticular soft tissue. The most common microscopic pat- 
tern is characterized by invasive, well-formed papillae lined by 
serous cuboidal or columnar cells with eosinophilic cytoplasm 


and malignant nuclear features. Psammoma bodies are fre- 
quently present. Areas of borderline serous tumor may be asso- 
ciated with the invasive component.’ Diagnosis should rule out 
the presence of the uncommon entities reported in Table 5.5. 


35.4 Mucinous Tumors 


The histologic features of mucinous subtype tumors resemble 
those of cervical, gastric, or intestinal mucosae. They represent 
10-15% of all ovarian tumors, while these histotypes are the 
most reported lesions among ovarian epithelial-type tumors of 
the testis. 

“In the ovary the benign forms are the most common, 
accounting for 80% of primary mucinous neoplasm. 

In the testis the borderline types are most frequently 
described. Mucinous tumors may be associated with dermoid 
cyst or Brenner tumor. This histologic feature may support 
a germ cell origin for some mucinous tumors (monodermal 
teratoma; see Chapter 6). Taking into account that mucinous 
tumors are the most frequently reported epithelial tumors in 
the testis and that a germ cell origin has been hypothesized, this 
could explain the fact that germ cell tumors are more frequent 
in males. However, the older age of patients, the lack of non- 
mucinous elements, and the absence of intratubular germ cell 
neoplasia suggest that, if of teratomatous origin, the teratoma is 
different from the usual type. 

Compelling evidence suggests that all ovarian mucinous 
lesions can be attributed to a unique process of development, 
a continuum progression from benign, through borderline, to 
malignant lesions. The KRAS mutation is assumed to have a 
central role in this tumorigenesis." 

Mucinous tumors can be divided into benign, borderline, 
and malignant lesions, both in the ovary and in the testis. 


3 95.4.1 Benign 


Q In the ovary, we can observe mucinous cystadenoma and rare 
cases of mucinous adenofibroma, according to tumor histologic 
features. These lesions are generally cystic. 


©Figure 5.14 Mucinous cystoadenoma of the ovary. 
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Histologically the tumors are characterized by tumor glands 
and cystic spaces filled with mucinous to watery liquid, circum- 
scribed by a smooth surface. 

The epithelium is a minimally stratified or monolayer, and 
few papillary structures can be observed. The cells are colum- 
nar with abundant intracellular mucin. Atypia is absent or low 
(Figure 5.14) and mitoses are rare. Occasionally neuroendo- 
crine cells, goblet cells, or Paneth cells can be seen. 

The stromal component adjacent to the epithelium can be 
densely cellular and shows luteinization. Sometimes mucin or 
mucinous granuloma can be recognized in the stroma. This fea- 
ture is linked to extravasation for tumor or cyst rupture, and 
it should not be confused with an invasive front. Mucinous 
cystadenoma may recur. 

In the testis, a mucinous cystadenoma isa simple cyst lined 
with a single layer of mucinous epithelium without cytologic 
atypia. Mucoid secretion may occur in the stroma as in the 
ovary. 


8 95.4.2 Borderline 


© These tumors are the second forms of borderline lesions by 
frequency in the ovary in Western countries, while they are the 
most common in Asia. In the majority of the cases, they are 
monolateral masses with a smooth external surface made up of 
a cystic space filled with mucoid material and solid areas. In the 
majority of cases tumors are stage I, with no reported peritoneal 
implants. Bilateral mucinous tumors may occur. Histologically, 
these neoplasms show various histologic patterns, such as crib- 
riform, papillary, or villous structures. The mucin-containing 
epithelium exhibits gastrointestinal-type or endocervical-type 
features with mild-moderate atypia. Borderline tumors do not 
show high-grade cytologic features and/or destructive stro- 
mal invasion. Sometimes neuroendocrine cells, goblet cells, 
or Paneth cells can be present. Mitoses are uncommon (Figure 
5.15). Acellular mucin and mucinous granuloma in the stroma 
can be seen, as in benign lesions. 

SMucinous borderline/atypical proliferative mucinous 
tumors can harbor foci of intraepithelial carcinoma (mucinous 
borderline/atypical proliferative mucinous tumor with 
intraepithelial carcinoma), characterized by cytologic and 
architectural high-grade features. These tumors may show 
microinvasion when there is a stromal invasion less than 5 mm. 
This finding does not influence the prognosis. Microinvasive 
carcinoma is defined as invasion less than 5 mm associated to 
the presence of cells with marked cytologic atypia (Figure 5.16). 

Immunohistochemical analysis shows positivity for CK7 
and PAX8, and variable expression for CDX2 and CK20. ER 
and PR are usually negative, but they can be expressed in the 
endocervical-like forms. WT1 expression is rare and Ki67 
index is low. 

The prognosis is favorable, with an estimated 5-year survival 
of up to 95%. Recurrence and peritoneal implants are less fre- 
quent than in serous tumors. 

Mucinous borderline tumors of the testis (Figure 5.17) exhibit 
the same morphologic spectrum as ovarian tumors, with both 
endocervical-like and intestinal-like features. Intraepithelial 


73 


74 


Section 2: Ovary and Testis: Similarities and Differences 


©Figure5.16 Mucinous borderline/atypical proliferative mucinous tumor with intraepithelial carcinoma : H&E 10x (A), H&E 10x (B), H&E 20x (C), CK7 immu- 
nostaining (D). (Courtesy of Sigurd Lax.) 
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@Figure 5.17 Mucinous borderline tumor of the testis: H&E 20x. 


carcinoma and mucinous borderline tumors with microinva- 
sion have also been described in the testis. 


95.4.3 Malignant 


Malignant mucinous tumors have been reported to account for 
about 3-4% of primary epithelial ovarian malignancy.” These 
lesions appear as unilateral complex cysts with a solid com- 
ponent, containing mucoid fluid, with a large (18 cm average) 
diameter. In the majority of the cases the lesions are stage I dis- 
ease, while advanced lesions are uncommon. Histologically, 
these lesions show a continuum with benign, borderline, and 
carcinomatous features characterized by confluent glands with 
cribriform, papillary, and solid patterns of mucin-producing 
cells. This feature may suggest the biologic continuity of these 
neoplasms. Carcinoma has been defined as an invasive compo- 
nent larger than 10 mm’, with crowding glandular architecture, 
and single cells or clusters infiltrating the stroma with desmo- 
plastic reaction (Figure 5.18). Cytologic features are high grade. 
Mitoses are frequent and sometimes atypical (Figure 5.18). 
Typically, carcinomatous areas are intermixed with borderline 
and benign components. 

Since most tumors are confined to the ovary, the prognosis is 
generally favorable. The 5-year survival rate has been reported 
as 80-90%. The presence of extraovarian disease is associated 
with reduced survival. 

The main differential diagnosis for mucinous carcinoma is 
with metastatic tumors involving the ovary (appendix, colon- 
rectum, breast, stomach, pancreas, biliary tract, lung, and cer- 
vix). In this case the presence ofa bilateral ovarian involvement, 
multinodular cancer, vessel and hilar invasion, ovarian surface 
involvement, extraovarian diffusion and the presence of pseu- 
domixoma peritonei are indicative of a metastatic carcinoma 
(Chapter 35). 


3 25.4.4 Associated Lesions 


Y Benign lesions are frequently associated with Brenner tumors 
and dermoid cysts. Both borderline and malignant mucinous 
tumors can be associated with mural nodules. These can be 
benign lesions, such as sarcoma-like mural nodules,** which 


Chapter 5: Epithelial-Stromal Tumors 


©Figure 5.18 Mucinous ovarian carcinoma 


are an admixture of inflammatory cells, spindle cells, and 
multinucleated epulis-type giant cells, probably arising from 
hemorrhage and mucin extravasation. Otherwise, malignant 
forms with aggressive behavior, such as nodules of anaplastic 
carcinoma or sarcoma may occur. These entities exibit rhab- 
doid cells, sarcomatoid spindle cells, often with a herringbone 
pattern, and pleomorphic cells. The mitotic activity is high and 
cytokeratin is expressed differently to sarcoma-like nodules. 
Malignant features are related to an unfavorable prognosis. 

SMucinous carcinoma of the testis is characterized by masses 
containing mucus, with papillary and solid areas. It is impor- 
tant to sample a large area because the invasive component may 
coexist with borderline and benign features. The diagnosis of 
a mucinous adenocarcinoma should rule out the presence of a 
yolk sac tumor or an uncommon colorectal adenocarcinoma 
involving the testis. Immunohistochemical study alone is not 
sufficient for diagnosis, all the tumors show CK20 and CDX2 
positive stains, while CK7 is negative, but clinical information 
(age of the patient, serum tumoral markers, previous medical 
history of the patient) associated to histologic findings (pres- 
ence of other germ cell tumor components, presence of multiple 
nodules) may help with diagnosis. 


95.5 Endometrioid Tumors 


In the ovary a heterogeneous group of benign, borderline, and 
malignant endometrioid tumors have been described. In the 
females all these entities are strictly connected with endome- 
triosis, from which they have been supposed to originate. 


95.5.1 Benign 


In the ovary, endometriotic cyst, endometrioid cystadenoma, 
and adenofibroma comprise this group. Endometriotic cysts are 
cystic spaces filled with hemorrhagic fluid, lined with endome- 
trial epithelium and underlying endometrial stroma. The pres- 
ence of stroma is the main histologic clue to discriminate this 
lesion from endometrioid cystadenoma, where the stroma is 
lacking. Abundant fibrous stroma is the key to defining endo- 
metrioid adenofibromas. 
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Generally all these lesions show a bland cuboidal-columnar 
epithelium with basophilic to eosinophilic cytoplasm; the nuclei 
have coarse cromatin with inconspicuous nucleoli. 

Atypical cytologic features, pleomorphism, and mitosis can 
be found in endometriotic cysts. All these lesions may contain 
dystrophic calcifications and areas with squamous differentia- 
tion,” while the presence of hemosiderin-laden macrophages is 
suggestive of endometriotic cyst. 


95.5.2 Borderline 


Endometrioid borderline/atypical proliferative endometri- 
oid tumors are rare lesions. They are solid-cystic neoplasms 
characterized by crowded glandular proliferation, with back- 
to-back features and sometimes papillary structures. The epi- 
thelium is stratified and shows mild to moderate cytologic 
atypia (Figure 5.19). Squamous metaplasia can be present. 


#7 


Pek Se pots is : 
Figure 5.19 Endometrioid borderline tumor: H&E 10x (A), H&E 20x (B). 


The presence of solid growth of more than 5 mm or inva- 
sive stromal foci indicates a diagnosis of endometrioid carci- 
noma, while high-grade cytologic atypia in absence of these 
findings suggests intraepithelial carcinoma. As well as pre- 
viously described borderline lesions, microinvasion causes 
confluent glandular foci or single cells and clusters of less 
than 5 mm in the greatest dimension. Microinvasion does not 
influence the prognosis, which is generally very favorable for 
these tumors. 


©Endometrioid carcinoma of the ovary is a solid-cystic lesion 
with a smooth outer surface. In the majority of the cases it is 
confined to the gonads at the time of diagnosis. Like serous 
carcinoma, it is found in women in their 5th to 6th dec- 
ades. The tumor may exhibit necrosis and hemorrhage, or an 


©Figure 5.20 Endometrioid carcinoma of the ovary with confluent crowding glandular growth: H&E 10x (A), H&E 20x (B). 


©Table5.6 Ovarian endometrioid carcinoma grading 
Features Grade 

Solid growth pattern <5% ] 

Solid growth pattern 6-50% 2 

Solid growth pattern >50% 3 


The grade must be increased by one if >50% nuclei show marked nuclear 
atypia. The squamous component is excluded from grading. 


expansive protrudent mass into the cystic space. Histologically, 
the neoplasm is composed of confluent crowding glandular 
proliferation (Figure 5.20). The architectural pattern may be 
heterogeneous: solid, cribriform, tubular, and papillary or vil- 
loglandular. The invasive component may be made up of sin- 
gle cells, clusters or may be glandular and is associated with 
the desmoplastic stroma. The cytologic atypia is variable. The 
architectural features determine the grade of the lesion, which 
is borrowed from uterine endometrioid carcinoma, as indicated 
in Table 5.6. Grade 1 lesions have been reported in the majority 
of cases. 

Squamous differentiation, and secretory or mucinous 
changes may occur. Variants of endometrioid ovarian carci- 
noma resembling sex cord-stromal tumors have been also 
reported. 

The prognosis for endometrioid carcinoma is related to the 
stage, but it is better than for serous carcinoma. 

The diagnosis of endometrioid carcinoma should rule 
out the presence of other ovarian tumor types. Histologic 
and immunohistochemical features help diagnosis: a ade- 
nofibroma or cystadenoma component and squamous 
differentiation may be present in endometrioid carcinoma, 
while these are uncommon findings in serous carcinoma. 
High-grade serous ovarian carcinoma shows positivity 
for WT1, p53, and p16; endometrioid carcinoma does not 
express these markers, instead it stains with B-catenin and 
PR markers. The secretory variant of endometrioid carci- 
noma should be distinguished from clear cell carcinoma 
by the absence of both hobnail cells and high-grade nuclei 
(Figure 5.21). The sex cord-stromal type variant of endo- 
metrioid carcinoma can simulate granulosa cell tumor, but 
the absence of Call-Exner bodies, the positive EMA stain, 
and negative inhibin-a and calretinin stains are suggestive 
of endometrioid carcinoma. The Sertoli and Sertoli-Leydig 
variants may also be misdiagnosed. In these confounding 
cases the use of appropriate immunohistochemical staining 
showing inhibin-a and calretinin negativity associated with 
clinical data is useful. 

The main difficult differential diagnosis is from endometrioid 
carcinoma of the uterus metastatic to the ovary. These tumors 
have the same histologic appearance, the same immunoreactiv- 
ity markers, and often the same genetic alterations. Moreover, 
some patients can develop synchronous or metachronous 
lesions (see Chapter 35). 

In the testis, only one case of malignant tumor has just been 
reported among tumors with endometrioid differentiation.” 
Benign and borderline tumors have not been described. 
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©Figure 5.21 The secretory variant of endometrioid carcinoma. 


5.6 Clear Cell Tumors 


In the ovary, benign, borderline, and malignant forms are well 
documented and classified. The association and direct connec- 
tion with endometriosis is well established in the literature. 


95.6.1 Benign 


Clear cell cystadenoma and clear cell adenofibroma are 
extremely rare tumors. These lesions are composed of fibrocol- 
lagenous stroma and various cystic areas, filled with serous- 
mucinous or chocolate-appearing material. The solid stromal 
component is commonly prevalent and sometimes organized 
in a polypoid mass. The epithelium is a monolayer, cuboidal to 
flattened, with clear cells due to the glycogen-rich cytoplasm, or 
with hobnail cells. Cytologically it is bland and mitoses are rare. 
Extensive sampling is crucial to exclude borderline or carcino- 
matous foci. 


95.6.2 Borderline 


Clear cell borderline/atypical proliferative clear cell tumors 
are rare lesions accounting for about 1% of borderline ovarian 
tumors. 

Histologically, they are composed of tubules and glandular 
material, typically embedded in fibrous stroma. This diagnosis 
is suggested by the absence of an invasive front or desmoplastic 
stromal reaction, and the presence of cellular stratification of 
the epithelium. The cells mostly have a clear appearance, dif- 
fuse hobnail features, or, less frequently, eosinophilic cytoplasm. 
Cytologically the atypia is mild to moderate and mitoses are rare. 
In the literature a small number of cases have been described 
showing microinvasion, but the significance of this data is not 
well established. However, these tumors are often identified at 
an early stage and a good prognosis has been reported.” 


35.6.3 Malignant 


© Clear cell carcinomas of the ovary represent about 5-25% 
of all ovarian carcinomas,” depending on the population 
studied and the geographic location. These malignant 
tumors are more frequent in Asia than in Western countries 
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(prevalence of 15-25% vs. 1-12%)® and they are associated 
with Lynch syndrome (most commonly linked with MSH2 
germinal mutations). Grossly, clear cell carcinoma of 
the ovary appears as a solid-cystic mass with a pale-yellow 
color. 

Histologically, it is characterized by solid, tubulocystic, and 
papillary architectural patterns, generally variably admixed. 
Cystic and tubule spaces are filled with eosinophilic secreted 
material, sometimes resembling colloid. The papillae are char- 
acterized by a branching structure with a hyalinized fibrovas- 
cular core. Rarely a reticular pattern can be seen and in these 
cases the main differential diagnosis is with yolk sac tumors. The 
stroma can be hyalinized, fibroblastic, or mixoid. Cytologically, 
these carcinomas are made of rounded-polygonal cells with 
empty clear cytoplasm and distinct borders. The clear cell nuclei 
are typically high grade with prominent nucleoli. Sometimes the 
cells are cuboidal or flattened and the cytoplasm may be eosino- 
philic. Oxyphilic cells may be the prevalent type. Hobnail fea- 
tures with bulbous hyperchromatic nuclei protruding into the 
lumen are also distinctive of this tumor. Mitoses and necrosis 


Courtesy of Sigurd Lax.) 


may be present. Psammoma bodies and eosinophilic hyaline 
bodies can be seen, as can mucin secretion and signet-ring cells 
(Figure 5.22). 

Clear cell tumors of the ovary show positive immunohisto- 
chemical staining with PAX8, cytokeratin AE1/AE3, CK7, EMA, 
and LEU-1. Tumor cells do not stain with p53, ER, PR, WT1, 
and CK20. The hyalinized core and stroma exhibit laminin and 
collagen type IV positivity, while strong PAS positivity and PAS- 
diastase sensitivity is shown by the clear cell glycogen-rich cyto- 
plasm. A useful marker for clear cell carcinoma is hepatocyte 
nuclear factor 18 (HNF-16) (Figure 5.23), which is upregulated 
(see Chapter 14). 

The stage is the main prognostic factor for these carcinomas: 
early stage patients show favorable outcomes, while advanced 
stage patients have poor overall and disease-free survival. ° In 
contrast to serous carcinomas, clear cell carcinomas are diag- 
nosed at stage I in the majority of the cases. 

Only an anecdotal case of clear cell adenocarcinoma of the 
tunica vaginalis of the testis with adjacent uterus-like tissue has 
been reported.” 
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Figure 5.23 Hepatocyte nuclear factor 1B (HNF-1ß-positive stain in a clear 
cell carcinoma. (Courtesy of Sigurd Lax.) 


895.7 Brenner Tumors 


Brenner tumors, from the name of the pathologist who first 
described this kind of tumor,” account for about 1.5% of all 
ovarian neoplasms.” Benign Brenner tumors are the most fre- 
quent type, and represent 5% of benign ovarian tumors. They 
are more common in elderly patients (5th-7th decades). These 
neoplasms have been reported in association with mucinous 
tumors with an estimated prevalence of 14-30%. 

These tumors are thought to be derived from ovarian surface 
epithelium that undergoes metaplasia, or from Waltherd cell 
rests,” which consist of metaplastic epithelium invaginated into 
the paratubal tissue. 


& 95.7.1 Benign 


© Ovarian Brenner tumors are bilateral in less than 10% of the 
cases. Histologically they are characterized by transitional cell 
nests within a prominent fibrous stroma. The nests or trabecu- 
lar pattern give a solid-nodular appearance to the lesion. Small 
cystic spaces or central cavities are filled with eosinophilic or 
mucinous material. The lumina can be lined by mucinous, cili- 
ated, or flattened layers. Cytologically, the transitional cells are 
polygonal with pale cytoplasm. The nuclei are ovoid with dis- 
persed fine granular chromatin, nucleoli are prominent and 
often have longitudinal grooves, giving a so-called “coffee bean 
shape” (Figure 5.24). Sometimes squamous differentiation can 
be seen. Calcifications are frequent and can be conspicuous. 
Mitosis and atypia are rare. 

Few cases of benign Brenner tumors of the testis have 
been reported; they display the same morphologic features as 
Brenner tumors of the ovary. 


95.7.2 Borderline 


Borderline/atypical proliferative Brenner tumors are character- 
ized by a more complex architecture, and more intensive pro- 
liferation than in benign entities, without evidence of invasion. 
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Histologically, large cystic spaces contain papillary-solid areas 
that resemble low-grade papillary urothelial tumors. An adja- 
cent benign Brenner tumor is often present. These neoplasms 
can exhibit mucinous metaplasia or squamous differentiation. 
Atypia is variable and focal necrosis can be observed. 


3 95.7.3 Malignant 


©By definition, to classify a Brenner tumor as malignant, an 
invasive component must be present. The histologic features are 
characterized by complex branching papillae and a confluent 
solid pattern. The epithelium is multilayered, with hyperchro- 
matic and pleomorphic nuclei. The epithelial nests are crowded, 
necrosis is a common finding, and a comedo appearance may be 
present. Cytologic atypia is severe and mitotic activity is high. 
The tumors show positive staining for CK7, p63, S100P, EMA, 
GATA3, uroplakin III, thrombomodulin, and androgen recep- 
tors. PAX2, PAX8,”* CK20, p53, WT1, ER, p16, calretinin, and 
inhibin markers show negative or focal stains. Some tumors 
show reactivity to serotonin due to the presence of neuroendo- 
crine granules. 

Studies of the gene expression profile have demonstrated the 
presence of a KRAS mutation at codon 12 in benign Brenner 
tumors.” Borderline Brenner tumors may recur. The malignant 
forms have a favorable outcome with a 5-year survival estimated 
at more than 85%. Limited data are available about tumors with 
extraovarian spread. 

8 Malignant Brenner tumors of the testis show the distinctive 
histologic features of Brenner tumors of the ovary, including the 
presence of nests of transitional epithelium with focal mucinous 
differentiation, surrounded by septae of dense fibrous tissue.” 


35.8 Seromucinous Tumors 


©Seromucinous tumors are a new entity introduced in the 
WHO classification of ovarian tumors published in 2014; how- 
ever, some authors argue that a diagnosis of seromucinous 
carcinoma is not very reliable and does not exhibit a distinct 
immunophenotype or genotype.” The molecular features of 
these tumors overlap mostly with endometrioid and low-grade 
serous carcinomas. “Seromucinous tumors of the testis have 
not been reported in the recent classification of tumor of the tes- 
tis; nevertheless, one borderline testicular seromucinous tumor 
has been recently described.” 

Histogenesis of these tumors is uncertain due to rarity and 
limited data. However, the frequent association with endometri- 
oid or clear cell features, a common genetic profile with ARID1 
mutations, and ER positivity and WT1 negativity suggest a 
direct relationship with endometriosis, which is a coexisting 
lesion in the majority of cases. 


95.8.1 Benign 


Seromucinous cystadenoma/adenofibroma are cystic neo- 
plasms with an admixed Müllerian epithelium composed of at 
least 10% of both types. The fibrous stroma component is bland. 
Transitional or squamous areas can be observed. 
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Figure 5.24 Benign Brenner tumors: H&E 4x (A), H&E 10x (B), H&E 40x (C). 


95.8.2 Borderline 


Histologically, these tumors are characterized by 
solid-papillary areas within a cystic space containing watery 
mucinous fluid. The papillae are branched in a hierarchi- 
cal manner and sometimes edematous. The epithelium is 
stratified, with detached tufts. Cytologically, the mucinous 
endocervical-type component is variably admixed with 
serous cells. Goblet cells are absent. The tumor is character- 
ized by low-grade nuclei and uncommon mitoses (Figure 
5.25). Bilateral involvement has been reported, including 
microinvasion, intraepithelial carcinoma, and peritoneal 
implants. The prognosis is favorable. 


95.8.3 Malignant 


Seromucinous carcinoma is characterized by both serous and 
mucinous endocervical-type cells. Solid areas and papillary 
excrescence in the cystic spaces have a more complex archi- 
tecture and sometimes a cribriform pattern. The invasive 


component is generally non-destructive. Clear cell, endome- 
trioid, or squamous differentiation can be seen. Mitotic activ- 
ity is variable and necrosis may be exhibited. The tumor shows 
immunohistochemical expression for CK7 and often for ER 
and PR, while CDX2, CK20, and WT1 are usually negative. The 
prognosis is related to the stage disease. 


© Undifferentiated carcinomas are rare lesions, often occur- 
ring in elderly patients. These tumors are reported only in the 
ovary and by definition the diagnosis is by exclusion, due to 
the lack of any specific differentiated epithelium. The archi- 
tecture is made up of sheets, nests, cords, or non-cohesive 
cells. Cytologically spindled or rounded cells can be seen. The 
prognosis is unfavorable due to the extreme aggressiveness of 
these carcinomas, which are generally in an advanced stage at 
presentation. 

SUndifferentiated carcinoma is not reported in the classifi- 
cation of ovarian epithelial-type tumors of the testis. 
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Figure 5.25 Seromucinous borderline tumor is characterized by both serous and mucinous endocervical-type cells: H&E 10x (A), H&E 20x (B). 
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3 96.1 Introduction 


The term germ cell tumors (GCTs) is used to classify heteroge- 
neous tumors histogenetically derived from germ cells. GCTs 
are predominantly located in the gonads, but morphologically 
similar tumors may show extragonadal localization, such as in 
the pineal gland, in the mediastinum, or in the retroperitoneum. 
GCTs in the ovary and in the testis are a dishomogeneous group 
of neoplasms that show similar histologic features and strong 
differences in incidence, age at presentation, histologic features, 
sex-related histotypes, and biologic behavior. 

The classification of GCTs has been the subject of changes in 
recent decades, reflecting uncertainties regarding the histogen- 
esis of these tumors. The main issues for the nosology relate to 


$°Table 6.1 Germ cell tumors in the ovary and testis 


3 9 Germ Cell Tumors: The Ovary and the Testis 


Maria Rosaria Raspollini, Rodolfo Montironi, and Antonio Lopez-Beltran 


lesions that seem to be spermatogenic tumors, showing the same 
morphology within testis, ovary, or extragonadal sites, although 
in the two last sites there is no evidence of spermatogenesis, and 
tumors, e.g. teratoma, characterized by similar morphologies, 
but with different biologic behavior in the two gonads. 

The current classifications of GCTs of the ovary and the testis 
are defined respectively in Tumours of the Female Reproductive 
Organs' and Tumours of the Urinary System and Male Genital 
Organs.’ These are pathobiology-based classifications that have 
been created using an integrated approach combining epide- 
miology, pathology, genetics, and molecular biology. Table 6.1 
compares entities reported in the 2004 WHO classification of 
GCTs of the ovary and the 2016 classification of GCTs of the 
testis, pointing out those that are different in the two gonads. 


Ovary 


Germ cell tumors 

+ Dysgerminoma 

+ Yolk sac tumor 

+ Embryonal carcinoma 

+ Non-gestational choriocarcinoma 
+ Mature teratoma 

+ Immature teratoma 

+ Mixed germ cell tumor 
Monodermal teratomas and somatic-type tumors 
arising from a dermoid cyst 

+ Struma ovarii* 

+ Carcinoid 

+ Neuroectodermal-type tumor 

+ Sebaceous tumor* 

+ Carcinoma 


* Indicates different tumor in the two gonads. 


Testis 


Germ cell tumors derived from germ cell neoplasia in situ 
+ Non-invasive germ cell neoplasia* 
- Germ cell neoplasia in situ* 
- Specific forms of intratubular germ cell neoplasia* 
+ Seminoma 
+ Seminoma with syncytiotrophoblastic cells 
+ Embryonal carcinoma 
+ Yolk sac tumor, postpubertal type 
+ Trophoblastic tumors 
- Choriocarcinoma 
- Non-choriocarcinomatous trophoblastic tumor 
+ Teratoma, postpubertal type* 
+ Teratoma with somatic-type malignancy 
+ Mixed germ cell tumor 
+ Regressed germ cell tumor* 
Germ cell tumors unrelated to germ cell neoplasia in situ 
+ Spermatocytic tumor 
+ Teratoma, prepubertal type 
- Dermoid cyst 
- Epidermoid cyst 
- Well-differentiated neuroendocrine tumor (monodermal teratoma) 
+ Mixed teratoma and yolk sac tumor, prepubertal type 
+ Yolk sac tumor, prepubertal type* 
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Y GCTs account for 30% of ovarian tumors. Benign neoplasms 
represent the majority of reported germ cell tumors, with 5% 
being malignant. There are important differences among the 
geographical distribuition of these tumors; in fact, in African 
and Asian women there is a higher incidence compared to 
Europeans, and this is linked to the fact that in Western females, 
epithelial ovarian malignancies are more common. GCTs are 
uncommon, but represent a significant problem, since they 
affect children and young women with consequences on repro- 
ductive performance and life expectancy. 

E GCTs represent 95% of all testis neoplasms, and they are 
the most frequent tumors in young males. Testicular tumors 
account for less than 1% of malignant tumors in males world- 
wide. White men living in Western industrialized countries 
show the highest incidence, while black men in Africa show 
the lowest. Clinical relevance relies both on the life expectancy 
of a young patient and on the impact of the tumor itself and of 
related therapies on male reproductive activity. 


YGCTs in the ovary arise from primordial germ cells. In the 
ovary different germ cells may develop tumors with different 
biologic behaviors, the malignant behavior of the GCTs being 
inversely related to the histologic grade of differentiation; this 
concept, however, does not apply to the testis. In the ovary, GCTs 
may arise from cells that have completed meiosis I, from primi- 
tive germ cells with malignant behavior, or from somatic tumors 
of the female genital tract. 


sa ——— 


Chapter 6: Germ Cell Tumors 


In the majority of the cases, GCTs of the testis arise from 
germ cell neoplasia in situ. It has been supposed that germ cell 
neoplasia is derived from primordial germ cells that failed to 
evolve into spermatogonia cells. Germ cell neoplasia may be 
associated with disorders of sex development, such as impaired 
testicular development, cryptorchidism, hypospadias, and 
male infertility. In addition, errors in germ cell development 
may be caused by defects in Leydig and Sertoli cells due to a 
modified environment. An initial hypothesis referred to a 
dual path from in situ tumor to seminoma on one side, and 
to embryonal carcinoma on the other. Nowadays it has been 
recognized that seminoma is not an end-stage neoplasia, 
and both seminoma and embryonal carcinoma are capable 
of transforming into choriocarcinoma, yolk sac tumor, and 
teratoma. Pathologic, clinical, and ultrastructural data sup- 
port this hypothesis,’ and, recently, also karyotypic analyses, 
with the demonstration of acommon marker chromosome, i.e. 
the isochromosome 12p, a chromosome with four short arms, 
present both in seminoma and in non-seminomatous GCTs. 
Other cytogenetic defects, such as loss of chromosomes 4, 5, 
7, 8, 11, 13, 18, X, and Y, are present both in seminoma and in 
non-seminomatous GCTs.” 

A second origin has been recognized for spermatocytic 
tumors, and a third for the teratoma-prepubertal type, the 
mixed teratoma and yolk sac tumor-prepubertal type, and the 
yolk sac tumor-prepubertal type. 

The spermatocytic tumor is a GCT derived from postpuber- 
tal-type germ cells. It is characterized by the gain of chromo- 
some 9 and does not present germ cell neoplasia in situ or 12p 
amplification. 


Figure 6.1 Gross features of dermoid cysts containing hairs and sebaceous material (A), and a dermoid cyst with sebaceous material (B). 
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The origin of GCTs (teratoma and yolk sac) present in child- 
hood has been supposed to derive from a precursor germ cell. 
They do not carry 12p amplification. Cytogenetic data support a 
tumor progression from teratoma to yolk sac tumor; in fact, the 
teratoma is diploid while the yolk sac tumor has an aneuploid 
pattern in both the testis and the ovary. 

In the routine practice of the pathologist, the most frequent 
tumors are GCTs derived from neoplasia in situ in male and 
teratomas in female patients. For the purpose of this chapter, 
we will discuss the main tumor entities in females and males, 
underlining the similarities and differences. 


326.4 Teratoma: Differences and 
Similarities in Female and Male Patients 


© Mature teratomas, which represent 20% of ovarian tumors, 
are characterized by mature tissues derived from ectoderm, 
mesoderm, and endoderm in any combination. Ovarian mature 
teratomas are benign. In females, the tumor is not exclusive to a 
particular age group, butit is prevalent during reproductive years, 
and is bilateral in rare cases. Women may present signs of ovarian 
benign tumors, or they may be asymptomatic. In the majority of 


cases, tumors are cystic, 5-10 cm in diameter, with gross features 
characterized by sebaceous material and hair, and are defined as 
mature cystic teratomas or dermoid cysts (Figures 6.1 and 6.2). 


Histologic evaluation of mature teratomas shows the presence 
of adult-type tissues derived from embryonic layers. Epidermis 
and other ectoderm-derived tissues are the most frequent ele- 
ments. Other tissues that may be present are neural tissue, res- 
piratory and gastrointestinal tissues, adipose tissue, bone, teeth, 
and cartilage (Figure 6.3). Neuroendocrine cells may be present. 
Differentiated liver, prostate, pancreas, and thyroid are uncom- 
mon histologic features. Neuroglia with ependymal differentia- 
tion may also be a component. Pigmented retinal epithelium can 
occasionally be found. 

Ovarian mature teratomas present a well-organized tissue 
organoid arrangement ina similar way to the normal organs, i.e. 
squamous dermis epithelium with pilosebaceous structures or 
respiratory epithelium with cartilage (Figure 6.4). The cells do 
not show mitoses or atypia. In addition, there are some tissues 
that are most frequently observed in the ovary, such as choroid 
plexus (Figure 6.5) and thyroid tissue (Figure 6.6). 

In the male, postpubertal teratoma is a malignant GCT 
characterized by various tissues from one or more germinal lay- 
ers. It consists of well-differentiated mature or immature tissues. 
It may present syncytiotrophoblastic giant cells. In addition, 
mature postpubertal teratomas, contrary to the ovary, show 


noid arrangement in a similar way to the normal organs: respiratory epithelium 
with cartilage tissue. 
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messy tissue disposition, cytologic atypia and mitoses (Figure 
6.7), association with in situ germ cell neoplasia and also with 
other types of GCTs in the majority of cases (Figure 6.8). Inaddi- 
tion, testis mature teratomas are mainly solid tumors. Unlike 
ovarian mature teratomas, the testis postpubertal teratomas 
are malignant. In adults they are typically metastatic to the 
retroperitoneal lymph nodes. 

The term immature teratoma of the testis is a synonym for 
mature teratoma and teratoma, postpubertal type. In the 
ovary, however, an immature teratoma is one with immature 
tissue (Figure 6.9). In the female, it occurs in the first three 


QFigure 6.6 Thyroid tissue (struma ovarii): H&E 10x (A), thyroglobulin stain (B). 
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Figure 6.7 Postpubertal teratoma of the testis. Gross features (A), microscopic features characterized by messy tissue disposition with cytologic atypia (B-E), and 


neuroepithelium (F). 


decades, with a unilateral, large mass and represents 3% of ovar- 
ian teratomas. Ovarian immature teratomas have been graded 
with a three-tiered grading system according to the amount 
of immature neural tissue. Grade 1 is assigned to rare foci of 
immature tissue; grade 2 is used where immature neural tissue 
is present in 1-4 low power fields (LPF) in every slide; and grade 
3 for more than 4 LPF in any slide.’ The same grading is used for 
peritoneal implants and lymph node metastases. In an ovarian 
mature teratoma, the presence of microscopic foci of immature 
tissue may be observed, but it does not change the prognosis.’ 
Ovarian immature teratoma may be a component of a mixed 


GCT; relevant sampling should demonstrate other GCT com- 
ponents, if any. Immature teratomas of the ovary arise from 
premeiotic germ cells and do not show gain of 12p. Immature 
teratomas of grades 1-2 are diploid in 90% of cases, while most 
grade 3 immature teratomas are aneuploid.” 

© Ovarian mature teratomas are diploid, and arise from germ 
cells after meiosis I, while postpubertal testis mature terato- 
mas are hyperploid, and carry 12p amplification. 

On the other hand, the prepubertal teratoma shows strong 
similarities between the ovary and the testis. In both organs, 
these are pure tumors with a well-organized tissue organoid 


Figure 6.8 Male postpubertal teratoma associated with embryonal 
carcinoma. 


Figure 6.9 Female immature teratoma. 
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arrangement, diploid DNA content, and a normal 46,XY kar- 
yotype; they are not associated with germ cell tumors in situ 
and do not metastasize. It is extemely important to carry out 
a careful histologic evaluation of the entire specimen, look- 
ing for other GCT components and the presence of germ cell 
neoplasia in situ in peritumoral tubules, if any. In addition, 
the diagnosis may be confirmed by demonstrating a lack of 
12p amplification. In the testis, these benign tumors occur in 
children before 6 years of age. (In prepubertal males, terato- 
mas are, after yolk sac tumors, the second most frequent GCT 
in infancy. 

Dermoid cysts and epidermoid cysts are variants of 
prepubertal-type teratoma which reproduce the skin in an orga- 
noid pattern. They are the same tumors as the ovarian counter- 
parts, but in the testis they are less frequent than in the female 
gonads and they are neoplasias of prepubertal age. 

The presence of an intrascrotal cyst lined with an 
epidermis-like layer of squamous epithelium characterized by 
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a thin whitish wall and filled with horny material arranged in a 
laminated layer (onion-skin-like) is considered an epidermoid 
cyst, which can arise at any age (Figure 6.10). Some authors 
regard the cyst as a teratoma only in cases where the surround- 
ing testicular tissue presents germ cell neoplasia in situ; other- 
wise the cyst is considered to be a tumor-like lesion. 

©In the ovary, epidermoid and dermoid cysts, which may be 
also found in adult patients, are associated with benign behavior 
in all the cases. 

Monodermal teratomas are tumors in which a tissue com- 
ponent derives from one germinal layer, which overgrows the 
others. 

In both gonads, uncommon monodermal teratoma may be 
described: “a rare finding in the ovary is struma ovarii (Figure 
6.6), which is histologically characterized by normal thyroid tis- 
sue or thyroid adenoma. Most cases are benign, but uncommon 
malignant cases have been reported. Struma ovarii has not been 
described in the testis. In both the gonads among monodermal 
teratoma, carcinoids and neuroectodermal-type tumors have 
been described. Carcinoid cases have been reported in the tes- 
tis, both with and without adjacent in situ GCT." © In addi- 
tion, rare sebaceous tumors, prolactinomas, and corticotrophic 
cell carcinomas have been observed in the ovary. 

Malignant transformation of a component tissue in a mature 
ovarian teratoma may occur, although it is uncommon. Any 
component may be involved (Figure 6.11), and in the majority 
of the cases a squamous carcinoma arising from the squamous 
epithelium of a dermoid cyst has been reported. 

In the testis, a teratoma with somatic-type malignancy 
occurs when a component characteristic of a somatic-type 
malignant tumor is observed in a teratoma. This may happen in 
the testis or more frequently in the metastatic lymph nodes after 


therapy. It may occur also in a metastatic non-teratomatous 
GCT from a yolk sac tumor after therapy. 


$26.5 Germinoma and Other Germ Cell 
Tumors Derived from Germ Cell Neoplasia /n 
Situ: Differences and Similarities in Female 
and Male Patients 


If teratomas are the most frequent tumors in females, “germ 
cell neoplasias in situ are the most frequent findings in the 
male gonads. Germ cell neoplasia in situ is characterized by 
malignant germ cells growing within the seminiferous tubules 
(Figure 6.12).°7° It consists of a basal proliferation of undif- 
ferentiated, enlarged, atypical germ cells and is present only in 
the testis. The nuclei are polygonal, larger than those of sper- 
matogonia, and nucleoli are more prominent. In patients that 
are at increased risk for developing invasive GCT, the presence 
of GCT in situ and in residual seminiferous tubules adjacent to 
invasive GCTs has been demonstrated more frequently than in 
the control population.” In many cases, early invasion is multi- 
focal. PLAP cytoplasmatic positivity, as well as membrane and 
nuclei positivity for c-Kit and OCT3/4,"* respectively, are useful 
to confirm the presence of GCT in situ when microscopic find- 
ings are not clearly diagnostic. In situ germ cell neoplasias are 
aneuploid and gain 12p copies only shortly before they become 
microinvasive.’” 

In the males, the majority of GCTs evolve from GCTs in situ, 
while the ovarian counterpart in situ has not been described. 
This is unusual because in the ovary, where spermatogenesis 
does not exist, there is instead an invasive element, which is 
lacking the in situ component. 


Figure 6.10 Gross features of an epidermoid cyst (A), intrascrotal cyst lined with an epidermis-like layer of squamous epithelium (B). 


£ Chapter 6: Germ Cell Tumors 


a 2 ~ 


¢Figure6.12 Germ cell neoplasia in situ characterized by malignant germ cells growing within the seminiferous tubules (A), OCT3/4 nuclear positive stain (B). 


3 26.5.1 Seminoma (Testis)/Dysgerminoma 
(Ovary) 


“In the testis, about half of GCTs are seminomas and this tumor 
is the most common GCT in its pure form. Patients are, on aver- 
age, aged 30 years. 


<- 


Q In the ovary, dysgerminoma is the most common malignant 
ovarian GCT, but still represents only 1-2% ofall malignant ovar- 
ian tumors. It develops from germ cells in the ovary and arises in 
the second and third decades of life (median 22 years). About 
10-20% of cases are detected during pregnancy. Only rarely have 
cases in childhood and in elderly patients been reported. 
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In males, in the majority of the cases, the tumors are an 
average of 4 cm in diameter, confined to the testis (Figure 6.13). 
The tumor growth can replace the testis, with extension to the 
epididymis and spermatic cord in rare cases. Currently, anecdo- 
tal cases may present scrotal involvement. 

©Tn the ovary, this tumor commonly presents as an enlarged 
mass of variable size (usually above 10 cm) and in 25% of the 
cases is bilateral. The tumor is uniform, cream-colored or pink, 
and always well circumscribed. The cut surface is lobulated and 
the consistency varies from soft to firm, according to the amount 
of intratumoral stroma. In large tumors, necrosis may occur. 
Hemorrhage is not frequent and may be suggestive of the pres- 
ence of a non-seminomatous tumor component. Small hemor- 
rhagic spots may indicate seminoma with syncytiotrophoblastic 
giant cells. The tumor is histologically identical in the two 
gonads. It is composed of homogeneous cells with a rounded 
shape and mostly clear, glycogen-(PAS-positive) and lipid-rich 
cytoplasm (Figures 6.14 and 6.15). The tumor pattern is charac- 
terized by cords and/or nests separated by variable amounts of 
delicate trabeculae. In some cases, however, nests of tumor cells 
may be divided by abundant fibrotic tissue with lymphocytic 
infiltration of the tumor. This is a typical feature of about 90% 
of tumors and can be used as a diagnostic tool in poorly pro- 
cessed or badly fixed surgical specimens, and in frozen sections. 
Accumulation of edematous fluid in interstitial tissue gives the 
tumora microcystic or cribriform appearance. Seminoma, more 
than dysgerminoma, may showa microcystic or cribriform pat- 
tern mimicking a yolk sac tumor. Immunohistochemistry may 
help in the differential diagnosis. Yolk sac tumor, unlike semi- 
noma and dysgerminoma, stains with glypican 3, and does not 
stain with OCT3/4 and CD117. 

In the testis, multinucleated giant cells are detected in about 
7% of seminomas, mostly surrounding vessels in hematoxylin 
and eosin slides, and the same cells may be detected in 25% of 
cases with immunohistochemical analysis using antibodies 
against hCG. The presence of these cells defines a seminoma 
with syncytiotrophoblastic cells. This should not be considered 


a mixed GCT and the presence of hCG cells should not be con- 
fused with true choriocarcinomas. This feature has also been 
observed in dysgerminoma. “In the male gonads, it may be 
also observed in intratubular or interstitial seminoma. In cases 
with only an intratubular component, the tumor may not form 
a testicular mass, and diagnosis may be made while searching 
for another disease or during a check-up analysis for infertil- 
ity. In the female gonads, this feature has not been reported. 
Currently, the term seminoma with high mitotic rate has 
replaced the previous term, anaplastic or atypical seminomas. 
The terminology has been changed because the degree of cel- 
lular anaplasia is no higher than in the classical type. The term 
is purely descriptive; the high proliferative activity measured by 
counting mitoses or evaluating the proliferation marker (Ki67) 
does not negatively influence the course of the disease. ° For 
dysgerminoma the term anaplastic has been adopted for tumors 
with high numbers of mitoses. However, there is no evidence of 
a correlation with a worse prognosis. Some seminoma may have 
a plasmacytoid appearance. 

Seminoma and dysgerminoma stain with several antibod- 
ies, such as PLAP, D2-40/podoplanin, SALL4, CK, limited to 
cytoplasmic dot or rim-like, while they are EMA negative. Beta- 
hCG staining is typical of syncytiotrophoblastic giant cells. For 
diagnostic purposes, few antibodies are really important. The 
most frequent misdiagnosis is embryonal carcinoma or yolk sac 
tumor. Seminoma and dysgerminoma cells stain with CD117, 
podoplanin, and SOX1, and do not stain with CD30 antibody, 
whereas the cells of embryonal carcinoma are CD117 and SOX1 
negative, and CD30 positive. OCT4 is typically positive in semi- 
noma and embryonal carcinoma, unlike yolk sac tumor, sper- 
matocytic tumor, and choriocarcinoma. Dysgerminomas, like 
seminomas, show 12p gain. 

SIn the testis, the most important prognostic factors are the 
diameter of the tumor and the invasion of the rete testis and 
epididymis. The AJCC 2017 system” classifies pure seminoma 
with different stages (pTla and pT 1b) according to the diam- 
eter of the tumor (23 cm). ° Unlike seminoma, the staging of 


Figure 6.13 Seminoma:a gross picture of a uniform tumor. 


Figure 6.14 Dysgerminoma: homogeneous cells with a rounded shape. 
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Figure 6.15 Histologic features of round seminomatous cells (A), CD117-positive stain in cytoplasm emer cells (B), seminoma with syncytiotrophoblast cells, 


H&E staining 20x (C). 


dysgerminoma is not according to the diameter of the tumor, 
but the involvement of the ovary and extra-ovarian tissues. 


In males, embryonal carcinoma (EC) is a frequent component 
of mixed GCTs, while the pure form of EC represents 2-10% of 
all GCTs. The median age of patients is 30 years. 

°In females, EC is extremely rare, both in its pure form or 
as a component of a mixed GCT. The median age of patients is 
much younger, around 15 years. 

SIn testis, grossly, the tumors are usually small and the cut 
surface is granular. 

© ECs ofthe ovaryare unilateral and large, solid, white to gray, 
and 15 cm in diameter, with smooth external surface. Necrosis 
and small hemorrhagic spots, which cause a grayish color, can 
occur. The growth pattern can be solid, papillary, glandular, 
or tubular, or nested, anastomosing glandular, micropapillary, 
sieve-like glandular, and pseudopapillary, with blastocyst-like 
features in a few cases. Rarely, EC develops in the context of a 
polyembryoma-like tumor. The tumor cells are largely primi- 
tive epithelial cells with cytoplasm varying from amphophilic 


to basophilic or clear in appearance (Figure 6.16). The finding 
of intratubular spreading tumor masses with central necrosis is 
common. 

The large pleomorphic and hyperchromatic nuclei contain 
one or more large eosinophilic nucleoli. Mitoses are abun- 
dant. Syncytiotrophoblast giant cells may be present. Lympho- 
vascular invasion should be carefully evaluated, since it is 
present in the majority of the cases. 

The tumor cells stain with cytokeratin antibodies (AE1/AE3; 
CAM 5.2) and CD30, and unlike seminomas, the PLAP reac- 
tion is only focally positive and the CD117 stain is negative.*** 
Nuclear expression of OCT4 and SALL4 is common in EC.”””8 
Seminomas do not react with cytokeratin antibodies or CD30. 
SOX1 is negative in EC.” 

The aneuploid or even triploid tumor cells show manifold 
chromosomal aberrations, most frequent being the presence of 
i(12p). The number of i(12p) copies directly correlates with the 
aggressiveness of the EC. 


See Section 6.4. 
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Figure 6.16 Embryonal carcinoma of the testis: H&E staining (A, B, C), CD30-positive stain in tumor cells (D). 


3 26.5.4 Yolk Sac Tumor, Postpubertal Type 


In postpubertal male patients, yolk sac tumor (YST) is an ele- 
ment of a mixed GCT and is associated with germ cell neoplasia 
in situ. The pure form is a very unusual case. The presence of 
YST is marked by high serum levels of alpha-fetoprotein (AFP). 
The age of patients with postpubertal YST ranges from 15 to 40 
years, with very rare cases being found in elderly patients. 

©In female patients, YST represents 10% of mixed GCTs, 
and is the second most common malignant GCT of the ovary, 
the most common being dysgerminoma. In the ovary, YST is 
not associated with germ cell neoplasia in situ (Figure 6.17). It 
is observed, in the majority of the cases, in patients under 20 
years of age, and is uncommon over 40 years of age. YST may 
also appear in peri/postmenopausal patients, but usually YSTs 
of the female genital tract in older adults derive from somatic 
epithelial neoplasms, so these tumors are somatically derived 
YSTs (Figure 6.18).*" 

In the majority of the cases in the testis, the diagnosis 
occurs with stage I disease and metastases may be present. 
©In females, the tumor causes a large and fast growing pel- 
vic capsulated mass, with metastases to the omentum, liver, 


°Figure6.17 Yolk sac tumor ina female patient. (Courtesy of Xavier 
Matias-Guiu.) 


and para-aortic lymph nodes. “In the testis, the tumor is not 
encapsulated. It is usually soft, but may be firm, with a yellow 
or white cut surface. In large tumors, necrosis and hemorrhages 


may be present. Cystic changes are common, which may give a 
honeycomb appearance, and there may be an association with a 
teratoma. YST is characterized in the two gonads by a variety of 
histologic features and patterns, such as microcystic, papillary, 
solid, spindle cell, and mucoid in the same tumor,*® both in the 
ovary and in the testis (Figures 6.19 and 6.20). Structures resem- 
bling yolk sac (vitelline) may be present, Schiller-Duval bodies 
simulate the endoderm, with cuboidal cells covering a vascular- 
ized stalk of connective tissue. PAS+ (diastase-resistant) hyaline 
globules are common. The different histologic features lack any 
clinical significance. Tumor cells stain positive with cytokeratin 
antibodies, AFP in 74-100% of cases, glypican 3 and SALL4,“*° 
and, unlike EC, YST does not stain with CD30 and OCT3/4. 
Like other GCTs derived from germ cell neoplasia in situ, YST 
also presents abnormalities in chromosome 12. 


Non-gestational choriocarcinomas are the rarest GCTs both in 
females and males. £'In the testis, its pure form accounts for less 
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than 0.2% of GCTs. Focal choriocarcinoma mixed with different 
GCT variants is present in less than 10% of GCTs of the testis.“ 
Serum hCG is elevated. 

In the ovary choriocarcinoma represents less than 1% 
of malignant GCTs, either in a pure form or as a component 
of a mixed GCT, which is the more frequent presentation. 
Gestational choriocarcinoma may also involve the ovary as a 
metastatic disease. 

In male patients, incidence is within the age range 25-30 
years, while tumors in prepubertal males are not described. 
Patients with pure choriocarcinoma present with symptoms 
related to metastases rather than to a testicular mass, and this 
is related to early dissemination. Lung, gastrointestinal, liver, 
and brain metastases are the most frequent. ° In females these 
tumors are observed in children or in young adults, usually 
under 20 years of age. The patients present with abdominal mass 
and pain, and the tumor may simulate an ectopic tubal preg- 
nancy, since it produces beta-hCG. 

Grossly, choriocarcinoma appears as a “large hemor- 
rhagic, friable mass in the ovary, while “in the testis, the 
tumor is small, and is composed of hemorrhagic nodules 
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Figure 6.19 Histologic features of yolk sac tumor: H&E staining (A-E), alpha-fetoprotein-positive stain (F). 


sometimes surrounded by a rim of whitish preserved tumor 
tissue (Figure 6.21A). 

Histologically, in the testis the tumor is necrotic and hemor- 
rhagic, diagnostic elements being large multinucleated syncy- 
tiotrophoblast cells and mononucleated trophoblast cells. The 
mononucleated trophoblast cells are small cytotrophoblasts 


with intermediate medium-sized trophoblasts. Monophasic 
choriocarcinoma is formed by a thin layer of cytotrophoblast, 
with syncytiotrophoblasts.* 

Syncytiotrophoblast cells may have variable morphology. 
They are easy to recognize in cases of large eosinophilic cells 
with cytoplasmic vacuoles and large nuclei without mitoses 
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SFigure 6.20 Yolk sac tumor with solid pattern 
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6.21 Choriocarcinoma of the testis: gross features (A), 
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Figure 6.22 The gross features of a mixed germ cell tumor are related to the amount of single histologic components: EC with seminoma (A), EC with YST (B), EC 


with teratoma (C). 


(Figure 6.21B). Syncytiotrophoblast cells express beta-hCG, 
inhibin, and glypican 3. Cytotrophoblasts express SALL4, p63, 
and GATA3. Intermediate trophoblasts may express human pla- 
cental lactogen.” 

In the testis there are also uncommon non- 
choriocarcinomatous trophoblastic tumor cases: placental site 
trophoblastic tumors (four cases reported in the literature) 
and epithelioid trophoblastic tumors. These uncommon vari- 
ants may be observed in metastatic sites after chemotherapy. 
Currently, they are considered to be a variant of a teratoma. 

~ As in the testis, in female patients the tumor is necrotic and 
hemorrhagic, characterized by cytotrophoblastic and syncytio- 
trophoblastic cells. Intermediate trophoblastic cells may be also 
present. The tumor cells express the same markers as choriocar- 
cinoma of the testis. 

Gestational choriocarcinomas are metastatic from uterine or 
tubal choriocarcinomas; in addition, gestational choriocarci- 
noma cases may sometimes develop from an ovarian pregnancy. 

In males, choriocarcinoma has a poor prognosis, both in 
the pure form and as choriocarcinoma in a mixed GCT. In 
females, salpingo-oophorectomy and combination chemother- 
apy may result in prolonged remission. 


36.5.6 Polyembryoma 


“In the testis, this tumor invariably represents onlya microscop- 
ically detectable structure, which is part of a GCT, frequently of 
a teratoma. “In females, few cases have been reported, either 
as pure tumors or as part of a GCT. Grossly, in the ovary the 
tumors are large with microcystic features. Microscopic features 
include embryoid bodies resembling presomitic embryos of 
about 14 days old. The embryoid bodies are scattered in a myxo- 
matous stroma or, less frequently, among other components of 
GCTs. 


3 26.5.7 Mixed Germ Cell Tumors 


These are tumors of more than one GCT type.* In the testis, 
mixed GCTs are almost as frequent as pure seminomas. They are 
separated into non-seminomatous and seminomatous tumors 
according to the absence or presence of a seminoma compo- 
nent. The gross aspects and histologic features are strongly 
related to the amount of single histologic components,*! which 
are randomly mixed (Figure 6.22). Some combinations are sig- 
nificantly more frequent than others.” EC is the most frequent 


Figure 6.23 Gross aspect of a regressed GCT (A), which is characterized 
histologically by fibrotic tissue in the testis (B). 


(80%) single component, but teratoma and YST are also com- 
mon. Seminoma is a component of about 15% of all mixed 
GCTs, preferentially combined with EC. °In the ovary, mixed 
GCTs represent 10-20% of GCTs. Any combination may be 
present, but the most frequent is the association of dysgermi- 
noma with YST. 

In non-seminomatous GCTs of the testis, the invasion of 
lymph and/or blood vessels (pT2) is the most powerful predic- 
tor of relapse or retroperitoneal metastases. Vascular invasion 
is a common feature in embryonal carcinomas and negatively 
influences the prognosis. The presence of teratoma and/or YST 
in mixed GCTs predicts a favorable prognosis. The pathology 
report should therefore incorporate an assessment of the rela- 
tive amount of the components as a percentage of the tumor 
types present. Unlike hematogenous metastasizing choriocar- 
cinoma, all other GCTs primarily metastasize to the retroperi- 
toneal lymph nodes. The teratoma component of a mixed GCT 
usually responds poorly to cisplatin-based chemotherapy for 
conventional GCTs. ‘In females, the stage is the only signifi- 
cant prognostic factor when the GCT patients are treated with 
combination chemotherapy. 


6.5.8 Regressed (Burned Out) GCTs 


These are GCTs undergoing regression, the histologic find- 
ing being only a scar of fibrotic tissue in the testis. Fibrotic 
areas show foci of atrophic, hyalinized, or collapsed semi- 
niferous tubules, which may contain germ cell neoplasia in 
situ. Macrophages, plasma cells and/or calcification may be 
present (Figure 6.23). Primary retroperitoneal GCTs should 
be considered metastases of a small occult viable or regressed 
GCT previously located in the testis. In an autopsy series 
of metastasizing GCTs, the regressed tumors represented 
approximately 10% ofall cases. Regressed GCTs are described 
only in the testis, the ovarian counterpart has not yet been 
reported. 


$26.6 Germ Cell Tumors Unrelated to Germ 
Cell Neoplasia In Situ 
6.6.1 Spermatocytic Tumor 


This tumor derives from postpubertal-type germ cells, only in 
the male gonads. The tumor cells are similar to spermatogo- 
nia or early primary spermatocytes. The mean patient age is 52 
years, with an age range of 19-92 years. The occurrence may be 
asynchronous and bilateral. There are no racial differences or 
causal relationships with cryptorchidism. Grossly, the tumor 
shows mucoid, gelatinous, or edematous features and cystic, 
necrotic, and even hemorrhagic areas (Figures 6.24 and 6.25). 
The tumor tissue is yellowish or cream-colored, well circum- 
scribed, and can be multinodular. The growth pattern is expan- 
sive with sharp tumor borders. Three different tumor cell types 
may be present: large cells (15-20 um) with rather regular round 
nuclei, which predominate; small cells (6-8 um), which resem- 
ble lymphocytes; and single scattered giant cells (50-150 um). 
Allhave nuclei with a coarse chromatin. Lymphocytes are scanty 
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and in the neighboring tubules germ cell neoplasia in situ cells 
are lacking.” 

Intratubular spread of tumor cells is frequent. The polymor- 
phous morphology, with many mitotic figures, gives the impres- 
sion of an extremely aggressive tumor; however, it contains 
a monomorphous population of large cells with big nucleoli 
without prognostic significance and the term anaplastic sper- 
matocytic tumor should not be used. However, spermatocytic 
tumors combined with sarcoma, mostly rhabdomyosarcoma, 
have been described and this is an uncommon aggressive 
disease. 

The tumor cells are almost always negative for the mark- 
ers that are positive in GCTs. The PLAP reaction is negative 
in the majority of the cases; 40% of spermatocytic tumors are 
CD117+ and a few show a dot-like focal perinuclear reaction 
for low molecular weight cytokeratin (CAM 5.2). Spermatocytic 
tumors are OCT4 negative, a fact that can be used to differenti- 
ate them from seminomas and ECs in selected cases, since these 
are both positive. 

The tumor cells are polyploid or aneuploid. Gain of chromo- 
some 9 combined with an unchanged chromosome 12 seems 
to be specific for this kind of tumor. Usually these tumors are 
confined to the testis, never relapse, and only rarely metasta- 
size. The sarcoma component in mixed tumors metastasizes 
primarily to the lung and may be responsible for the death of 
these patients. 


& 96.6.2 Teratoma, Prepubertal Type 


See Section 6.4. 


6.6.3 Yolk Sac Tumor, Prepubertal Type 


In the testis, the pure form of YST is the most frequent GCT 
of childhood. The average patient age is about 18 months, 
since most tumors arise in the first 2 years of life. This tumor, 
which is exclusive to males, presents differences from YSTs in 
females and in postpubertal males. Unlike the postpubertal 
type, it is not associated with cryptorchidism and metastasizes 
through blood vessels. In addition, the prepubertal type is not 
associated with germ cell neoplasia in situ, nor with other 
GCT types. 

Grossly, it is a solid, unilateral mass. Cystic areas may be 
present. Necrosis and hemorrhage are uncommon. Like YST 
in females and postpubertal males, histologic features are 
characterized by several patterns: reticular, macrocystic, endo- 
dermal sinus, papillary, solid, glandular, alveolar, myxomatous, 
sarcomatoid, polyvesicular vitelline, hepatoid, and parietal, 
and all the tumors react with the same immunohistochemical 
markers previous described. Loss of 1p and 6q is rather typical 
for infantile YST, while karyotypic analysis of prepubertal-type 
tumors does not identify the 12p marker chromosome, which 
is characteristic of postpubertal YST and of the GCTs derived 
from germ cell neoplasia in situ. Children with prepubertal 
YST, when the disease is limited to the testis, undergo orchi- 
ectomy without chemotherapy. Pediatric patients undergo 
chemotherapy in cases of recurrence. Prepubertal YST seems 
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Gonadoblastomaa. (Courtesy of Gregor Mikuz.) 


less aggressive than the postpubertal type. In the majority of 
pediatric patients under 2 years old, the tumor is confined to the 
testis at diagnosis and the incidence of retroperitoneal metasta- 
ses is low. The incidence of advanced-stage disease in patients This uncommon tumor is characterized by the presence of tera- 
older than 2 years is high. toma and YST, prepubertal type. YST seems to develop from 


teratoma through a tumor progression process. Cytogenetic 
data support this hypothesis: teratoma is diploid, while YST is 
aneuploid. Progression may also occur in metastases. Currently, 
no other associations between teratomas and other GCTs have 
been described in childhood, nor with germ cell neoplasia in 
situ. There is only one report of an immature testicular teratoma 
in a primitive neuroectodermal tumor in early childhood.” 


3 96.6.5 Mixed Germ Cell/Sex Cord—Stromal 
Tumor 


These tumors are characterized by the presence of both germ 
cells and sex cord-stromal elements. The most common is 
gonadoblastoma (Figure 6.26), which affects only dysgenetic 
gonads, another being a mixed germ cell sex cord-stromal 
tumor, with only anecdotal cases reported. 
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32 7.1 Introduction 


Sex cord-stromal tumors of the ovary and testis is a group of 
neoplasms that, despite having a common origin, show pecu- 
liarities as varied as a broad histological diversity, different 
incidences, different ages of presentation, and different clinical 
manifestations, depending on whether the tumors are located 
in the testis or in the ovary. Even the diagnostic difficulties are 
different, according to whether tumors are testicular or ovarian. 
Histological diversity is evident, even in the same tumor; Sertoli 
cell tumors have different growth patterns according to the 
gonad in which they are settled. Some tumors, such as large cell 
calcifying Sertoli cell tumors, intratubular hyalinizing Sertoli 
cell tumors, and most sclerosing Sertoli cell tumors are testicular. 
Others, such as fibromas and thecomas are preferentially ovar- 
ian tumors. Age not only determines the type of tumor, but also 
the clinical manifestations, as becomes very evident in the juve- 
nile granulosa cell tumor present at birth or in the first years of 
life, and hormonally asymptomatic in boys and older males, and 
hormonally active in girls, as well as the Leydig cell tumor, that in 
men presents a first peak ofincidence in childhood and is accom- 
panied by precocious isosexual pseudopuberty, and in women is 
a tumor of adulthood. The differential diagnosis contrasts the 
ease with which it can be done in most cases of testicular tumors 
and the important diagnostic problems of ovarian tumors, not 
only between different types of sex cord-stromal tumors, but 
also between these and other ovarian tumors, it being necessary 
to resort to a wide immunohistochemical panel. Finally, curious 
circumstances occur, such as the same clinical syndrome being 
produced by different tumors; Peutz-Jeghers syndrome (PJS) in 
the testis is associated with large cell calcifying Sertoli cell tumor 
and in the ovary with sex cord tumor with annular tubules. 

Sex cord-stromal tumors of the ovary and the testis include 
the following entities: Sertoli cell tumors (Sertoli cell tumors 
not otherwise specified [NOS], large cell calcifying Sertoli cell 
tumors, intratubular large cell hyalinizing Sertoli cell neoplasia, 
sex cord tumors with annular tubules); Leydig cell tumors and 
steroid cell tumors; Sertoli-Leydig cell tumors (Sertoli-Leydig 
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cell tumors, well differentiated, moderately differentiated, 
poorly differentiated, retiform type, and Sertoli-Leydig cell 
tumors with heterologous elements); granulosa cell tumors 
(juvenile granulosa cell tumor and adult granulosa cell tumor); 
gonadal stromal tumors (fibromas, thecomas, testicular myoid 
gonadal stromal tumors); and unclassified sex cord—stromal 
tumors. Special forms are considered mixed germ cell and sex 
cord-stromal tumors (gonadoblastoma and unclassified mixed 
germ cell sex cord-stromal tumors). 


$27.2 Sertoli Cell Tumors 


The following types of Sertoli cell tumor have been reported: 
Sertoli cell tumor NOS, sclerosing Sertoli cell tumor, large cell 
calcifying Sertoli cell tumor, intratubular large cell hyalinizing 
Sertoli cell tumor, and sex cord tumor with annular tubules. 
While Sertoli cell tumor NOS can be found in both the testis and 
the ovary, other subtypes such as intratubular large cell hyaliniz- 
ing Sertoli cell tumor and large cell calcifying Sertoli cell tumor 
are observed only in the testis. Of the remaining subtypes, scle- 
rosing Sertoli cell tumor is more common in the testicle. The 
pure Sertoli cell tumors often secrete estrogen and occasionally 
renin, which causes hypertension and hypokalaemia. 


27.2.1 Sertoli Cell Tumor Not Otherwise 
Specified 

These are tumors that have microscopic differentiation rang- 
ing from perfect tubular formations in the well-differentiated 
tumors (Figure 7.1) to a spindle cell pattern with a few tubular 
formations in poorly differentiated tumors (Figure 7.2). There 
is usually a nodular architecture; the nodes are separated by an 
acellular fibrous stroma. The following architectural patterns 
have been described: tubular (from hollow tubes to dilated tubes 
or solid tubes), cord-like, diffuse alveolar (rare), and retiform. 
The cytoplasm of Sertoli cells is usually polygonal and pale, with 
lipid vacuoles that in half of cases give them the appearance of 
signet ring cells. Less than 20% have an eosinophilic cytoplasm. 
Cellular atypia is minimal and areas of necrosis are rare. In some 
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tumor consists of tubules with central lumina and cell cords. 


tumors, hyaline bodies or osteoclast-like giant cells have been 
observed. 

Immunohistochemically, the cells express vimentin, cytoker- 
atin (Figure 7.3), inhibin, beta-catenin, and $100. A few tumors 
lack the characteristic stromal cells, adopt a lobular pattern, and 
have inflammatory infiltrates, which associated with greater 
cytological atypia, makes them simulate seminomas.! Two 
histological details, sclerosis or retiform pattern, have led to 
variants described as sclerosing Sertoli cell tumor and retiform 
Sertoli cell tumor (see Section 7.5). 

8 The sclerosing Sertoli cell tumor variant shows a widely 
hyalinized stroma with tumor cells reduced to thin epithelial 
cords without notable central lumens. In the testicle, less than 
two dozen cases have been reported, and they are exceptional in 
the ovary. They are unilateral tumors without preference for one 
side, with sizes between 0.4 and 7 cm. The mitotic index is very 
low. Immunohistochemically, the cells are vimentin, synapto- 
physin, and CD56 positive, focally express cytokeratin AE1/ 
AE3 and S100, and are negative for inhibin.* 


Differential Diagnosis 


© © Well-differentiated Sertoli cell tumors can be confused with 
Sertoli cell adenomas, Sertoli cell nodules, or adenomatoid 
tumors. Poorly differentiated tumors and especially those with 
an alveolar pattern pose a differential diagnosis with germ cell 
tumors and specifically with seminoma. 


e Sertoli cell adenomas have a uniform pattern and are 
formed by tubes lacking lumen. The epithelium is cubical 
and Sertoli cells have round nuclei with small nucleoli. 
The intertubular stroma is very scanty. Characteristically 
a thickened basal lamina of varying thickness from one 
tube to another is present. It is a characteristic lesion of 
the testis of adult patients with androgen insensitivity 
syndrome. 

e Sertoli cell nodules are constituted of anastomosing 
tubular formations lined by Sertoli cells showing a close 
resemblance to those of fetal or infant seminiferous tubules 


cells are arranged in solid nests, trabeculae, and cords. 


due to their pseudostratified appearance, and small and 
hyperchromatic nuclei. The basement membrane often has 
deposits of PAS-positive material that frequently produces 
projections inside the tubular conglomerates. The tubules 
can contain some germ cells. They are hamartomatous 
lesions, frequently found in undescended testes of adults, 
on the periphery of germ cell tumors, in infertile patients, 
and occasionally in descended testicles. Their size is 
generally microscopic and usually they are multiple. 

e Adenomatoid tumors are occasionally intratesticular. 
Adenomatoid tumors adopt different patterns of growth, 
such as tubular, glandular, microcystic, solid, and 
oncocytic, and although positive for AE1/AE3, as this is 
the sclerosing variant of Sertoli cell tumors, they express 
calretinin and D2-40. 


Poorly differentiated Sertoli cell tumors, when they have an 
alveolar pattern, simulate a seminoma. Both tumors can contain 
an infiltrate of lymphoid cells. The cells of this type of Sertoli 
cell tumor may also show a pale cytoplasm like seminomas.’ 
However, there are significant differences in both the age of 
presentation and the characteristics of tumor cells, and in lym- 
phoid infiltrates. The age of presentation of Sertoli cell tumors 
with this histological pattern is above 55 years, an age group in 
which germ cell tumors, except for spermatocytic tumor, are 
rare.’ In Sertoli cell tumors, cells often show significant cyto- 
plasmic vacuoles by the presence of lipids. The nucleus is smaller 
and nucleolus less prominent than those of seminoma cells. The 
lymphoid infiltrate is rarely granulomatous and in any case it 
is as abundant as in seminomas. The Sertoli cell tumors are not 
accompanied by intratubular germ cell neoplasia in the peri- 
tumoral parenchyma, while this is usually found in germ cell 
tumors. Immunohistochemically, Sertoli cells do not express 
germ cell markers such as OCT3/4, c-Kit, and PLAP. 

SIn the sclerosing variant the differential diagnosis, besides 
the seminoma and adenomatoid tumor, can also raise with 
Leydig cell tumor, carcinoid tumor, and metastasis of pros- 
tate carcinoma. The Leydig cell tumors have large eosinophilic 


cords express cytokeratin uniformly in their cytoplasm, while those growing in 
sheets only show focal positivity. 


cytoplasms and, in 40% of cases show Reinke crystals, are 
positive for inhibin and calretinin, and most also for CD99. 
Carcinoid tumors have a characteristic growth in nests and tra- 
beculae. Cells have speckled chromatin and express neuroen- 
docrine markers. Metastases of prostate adenocarcinoma are 
usually glandular and cells are positive for prostate-specific 
antigen and acid phosphatase. 


Prognosis 

The prognosis of Sertoli cell tumors NOS is related to the 
degree of differentiation, size, and histological pattern. In well- 
differentiated tumors smaller than 5cm, prognosis is excellent. 
Most malignant tumors have sizes of 5cm or more; although 
in this group metastases have been observed in tumors smaller 
than 5 cm.! The classic signs associated with malignancy are 
generally valid for predicting aggressive behavior: necrosis, 
high number of mitosis (more than 5 per 10 high power fields), 
and vascular invasion. Sertoli cell tumors with a seminoma-like 
pattern, regardless of size, often metastasize. The prognosis for 
the sclerosing variant of Sertoli cell tumor is excellent. 


57.2.2 Large Cell Calcifying Sertoli Cell Tumor 


Large cell calcifying Sertoli cell tumor (LCCSCT) is a Sertoli 
cell tumor characteristic of the testis. It is characterized by the 
proliferation of large eosinophilic Sertoli cells with intratumoral 
calcifications (Figure 7.4); 25% are bilateral and multicentric. 
Most bilateral tumors occur in patients younger than 20 years; 
60% are sporadic and 30% are associated with Carney complex. 
In 60-70% of tumors associated with Carney complex and in 
some idiopathic cases, patients are carriers of germline muta- 
tions in the PRKARIA gene located on chromosome 17q22-24. 

Macroscopically, these tumors are small, often multifocal, 
unencapsulated, and white-tan in color. The growth pattern 
may be sheet, nest, ribbons, or cords. The tumor cells are large, 
with eosinophilic granular cytoplasm (Figure 7.5). The nucleus 
is round or oval with a small nucleolus. The cells are arranged 
in a fibromyxoid stroma containing abundant eosinophilic 
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Figure 7.4 Large cell calcifying Sertoli cell tumor ina child. The tumor with 
numerous calcifications is well delimited from adjacent testicular parenchyma. 


¢Figure 7.5 Large cell calcifying Sertoli cell tumor in a child. Tumor cells are 
arranged in cords. Cells have a large and eosinophilic cytoplasm. The tumor 
contains a large amount and variety of calcifications. 


granulocytes and neutrophils. In 50% of cases, calcifications 
that can be rolled and concentric, rough or massive have been 
observed. In 40% of cases intratubular large Sertoli cells neo- 
plasia can be seen in the neighboring seminiferous tubules.‘ The 
peritumoral testicular parenchyma can display spermatogenesis 
in childhood. Immunohistochemically, tumor cells are strongly 
positive for vimentin and inhibin, and moderate or focally posi- 
tive for calretinin, $100, and cytokeratins AE1/AE3. 


Differential Diagnosis 


The differential diagnosis includes Leydig cell tumors (see 
Section 7.3) and testicular tumors of adrenogenital syndrome. 
Apart from some histological and architectural details, dem- 
onstration of an enzymatic defect in cholesterol synthesis, 
or involution of the intratesticular masses after treatment 
with dexamethasone allows the diagnosis of a tumor of adre- 
nogenital syndrome. The behavior of Leydig cell tumors in 
children is benign, while 25% of tumors in adults are malig- 
nant.” Malignant behavior is related to the presence of two or 


105 


106 


Section 2: Ovary and Testis: Similarities and Differences 


more of the following findings: tumor larger than 4 cm, more 
than three mitoses per 10 high power fields, marked nuclear 
atypia, necrosis, lymphovascular invasion, and extratesticular 
growth. 


37.2.3. Intratubular Large Cell Hyalinizing Sertoli 
Cell Neoplasm 


This is an intratubular neoplastic proliferation of large Sertoli 
cells associated with basement membrane deposits that pro- 
trude inside the seminiferous tubules. It is a characteristic 
lesion of pediatric age, commonly multicentric and bilateral.® 
Most patients carry germline mutations in the STK11 gene and 
have PJS. 

The most important clinical data are bilateral gynecomastia 
and advanced bone age secondary to aromatase production by 
tumor cells that locally convert androgens to estrogens.’ Most 


Figure 7.6 Intratubular large cell hyalinizing Sertoli cell neoplasia. The 
tumor consists of a group of tubules that stand out due to their larger size, 
irregular contours, and marked thickening of the basement membrane with 
abundant protrusions inward (PAS stain). 


Figure 7.7 Intratubular large cell hyalinizing Sertoli cell neoplasia. Radial 
arrangement of Sertoli cells on a large deposit of basement membrane 
material. 


patients havea slight increase in testicular size. Sonographically, 
scattered, small (1-3 mm) hyperechoic foci are seen. 

Histologically, the tumor consists of multiple groups of 
seminiferous tubules, separated by normal parenchyma, which 
stand out due to their larger size. These tubules contain Sertoli 
cells with large eosinophilic cytoplasm, ovoid nuclei with fine 
chromatin and small nucleoli (Figures 7.6 and 7.7). The base- 
ment membrane shows a large thickening of irregular thickness, 
which sends protrusions inside forming deposits of variable 
morphology that may calcify (Figures 7.8 and 7.9). The cells do 
not show atypia or mitosis. Continuity can be observed between 
tumor and normal tubules. When the tumor infiltrates the 
stroma it adopts a similar pattern to LCCSCT. In the peripheral 
tubules, germline maturation is generally well advanced, with 
even the appearance of some sperm. Immunohistochemically, 
tumor cells are positive for inhibin, aromatase, and cytokeratin 
AEI/AE3. 
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Figure 7.8 Intratubular large cell hyalinizing Sertoli cell neoplasia. A group 
of tubules contain large deposits of collagen IV in the basement membrane 
and in its intratubular projections. 


Figure 7.9 Intratubular large cell hyalinizing Sertoli cell neoplasia in a child 
of 9 years. Intense positive expression for calretinin is shown in neoplastic 
Sertoli cells as well as peritubular and interstitial Leydig cells. 


Differential Diagnosis 


The differential diagnosis includes Sertoli cell nodules, Sertoli 
cell tumor with annular tubules, and gonadoblastoma. 


Prognosis 


Intratubular hyalinizing large cell Sertoli cell tumor has a benign 
behavior and can remain static for years. Based on these facts 
a conservative approach is advocated, with annual ultrasound 
monitoring, reserving surgery for cases in which the tumor has 
spread to the entire testicle. No metastases have been observed. 


S$ 27.2.4 Sex Cord Tumor with Annular Tubules 


Sex cord tumor with annular tubules (SCTAT) is a subtype of sex 
cord-stromal tumor described by Scully in 1970,” character- 
ized by the formation of ring cell tubules. The main component 
has intermediate histology between granulosa cell tumor and 
Sertoli cell tumor. The WHO classification includes this tumor 
in the category of mixed/unclassified cell type. It is a tumor 
mainly of the ovary, although isolated cases have been reported 
in the testicle, and represents 6% of stromal sex cord tumors. 
SCTATs have been described in both childhood and adulthood, 
and a third of cases are associated with PJS." There are isolated 
cases in patients with androgen insensitivity syndrome,” with 
the rest being sporadic. Tumors in both groups can appear at 
any age. The average age at diagnosis is 36 years. PJS-associated 
tumors are small, bilateral, multifocal, and calcified. In sporadic 
cases tumors are unilateral and larger." 

The clinical data is headed by endocrine manifestations sec- 
ondary to production of estrogen and progesterone by tumor 
cells, which occurs in 50% of cases. Children may show signs of 
precocious puberty" and adults menometrorrhagias, followed 
by persistent amenorrhea and infertility, and postmenopausal 
bleeding. 

Macroscopically they are solid tumors or may have small 
cysts that have a tan or yellow color on cut section (Figure 
7.10). Histologically, they are formed by round, simple or com- 
plex tubular structures of varying size (Figure 7.11). Inside the 


©Figure 7.10 Sexcordtumor with annular tubules of the ovary in a case of 
sporadic presentation. The cut surface shows a solid tumor with tan-yellow 
cystic areas. 
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tubules tumor cells are arranged around one or more hyaline 
body (Figure 7.12). Cells are columnar with eosinophilic cyto- 
plasm, round nucleus, small nucleoli, and the absence of atypia 
or mitosis. Focal differentiation into either granulosa or Sertoli 
cell tumor is frequent. Immunohistochemically, tumor cells 
express markers of sex cord tumor origin, such as inhibin, cal- 
retinin, beta-catenin (Figure 7.13), WT1, and CD56. 

The behavior is benign in tumors associated with PJS. Only 
20% of sporadic tumors develop metastases.’° 


327.3 Leydig Cell Tumors 


The Leydig cell tumors (LCTs) are usually small, solid tumors 
of a red-brown to yellow color. They consist of cells with round 
nuclei and prominent nucleoli with abundant eosinophilic 
cytoplasm (Figure 7.14), where lipofuscin and, in adults, Reinke 
crystals can be recognized. They are immunohistochemically 
positive for inhibin, calretinin, steroidogenic factor-1(SF1), and 
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Figure 7.11 Sex cord tumor with annular tubules of the ovary. Tumor cells 
are arranged in nests with a noticable high frequency of ring structures. 
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©Figure 7.12 Sex cord tumor with annular tubules. Tumor cells inside the 
nests adopt an antipodal arrangement of their nuclei surrounding multiple 
deposits of eosinophilic material. 
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Figure 7.13 Sex cord tumor with annular tubules. Tumor cells show intense 
positive immunoexpression for beta-catenin. 
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Figure 7.14 Leydig cell tumor of the ovary in a postmenopausal woman 
with signs of virilization. A proliferation of monomorphic tumor cells grow- 
ing in sheets. The tumor cells have uniform round nucleus and eosinophilic 
cytoplasm. 


Melan-A. Although they are tumors that develop in both the 
ovary (hilus cell tumor) and testis (interstitial cell tumor) they 
differ in age at presentation and clinical manifestations. 

© Ovarian Leydig cell tumors represent 20% of steroid cell 
tumors. This is a subgroup of ovarian tumors that represents 
only 0.1% of all ovarian tumors whose cells have the peculiar- 
ity of producing steroids, particularly testosterone, leading to 
symptoms such as hirsutism, amenorrhea or oligomenorrhea, 
and hair loss. Histologically, this subgroup is composed of 
Leydig cell tumors, stromal luteomas, and steroid cell tumors 
(not otherwise specified). Leydig cell tumors have an age of 
onset around 58 years, are usually unilateral and located in the 
ovarian hilus. Hormonally, they are most often producers of 
androgens; there are very few that produce estrogen. 

Testicular Leydig cell tumors represent 75% of testicular 
sex cord-stromal tumors (TSCSTs). They have two peaks of 
incidence, one in children under 10 years, the other in adults 
between 20 and 45 years. At prepubertal ages they represent 


Figure 7.16 Leydig cell tumor in an adult man. Tumor cells express cal- 
retinin in their cytoplasm. 


from 4% to 9% of all testicular tumors. The main clinical feature 
is isosexual precocious pseudopuberty with macrogenitoso- 
mia.’* The peritumoral parenchyma shows a ring of tubules with 
advanced development of spermatogenesis by local action of 
androgens secreted by tumor cells (Figure 7.15).7 Most Leydig 
cell tumors in children are benign." 


In adults, 15% present with gynecomastia. Histologically, LCTs 
show a variety of patterns ranging from a proliferation of pol- 
yhedral cells growing in sheets with fine conjunctive septa, to 
spindle cell, microcystic, pseudoglandular with lipid-rich cell 
proliferations, and more rarely with bone and adipose metapla- 
sia.” Immunohistochemically, the cells of LCTs are positive for 
inhibin, calretinin (Figure 7.16), SF1, CD99, and Melan-A, and 
have a variable expression of cytokeratin, chromogranin, synap- 
tophysin, and $100. They are negative for nuclear beta-catenin. 
The differential diagnosis has to be established mainly with 
tumors of adrenogenital syndrome. These tumors are usually 


bilateral, their cells are larger, are crossed by thick bundles 
of collagen, show abundant lipofuscins, lack Reinke crystals, 
are accompanied by a rich infiltrate of lymphocytes, and pre- 
sent adipose metaplasia with great frequency. The biological 
behavior of LCTs in adults is usually benign, only 10% devel- 
oping metastases.” A review of the histology of these cases 
reveals areas of necrosis, elevated cellular pleomorphism, 
high mitotic index, and vascular permeation (Figure 7.17). 


97.4 Steroid Cell Tumor 


This tumor, also known as a lipid cell tumor, is composed 
entirely of cells that resemble steroid hormone-secreting cells, 
and is typical of the ovary. It represents 0.1% of all ovarian 
neoplasms and the average age at which it occurs is 43 years. 
Clinically, 50% present with symptoms of androgen excess, 10% 
with hyperestrogenism, and isolated cases with increased pro- 
gesterone or Cushing syndrome. 

Histologically, these tumors are solid, yellow, and may 
become large in size. Tumors less than 1 cm located in the ovar- 
ian cortex were previously known as luteomas. The cells grow 
diffusely in nests or cords. They have an abundant cytoplasm 
that varies from eosinophilic to pale and vacuolated, depend- 
ing on the amount of accumulated lipids (Figures 7.18 and 
7.19). The nucleus is spherical and has a prominent nucleolus. 
Immunohistochemically, the cells show positivity for mark- 
ers of sex cord-stromal tumor (inhibin, calretinin, SF1, and 
Melan-A) and are negative for FOXL2. The absence of Reinke 
crystals differentiates them from LCTs. A third of these tumors 
behave aggressively. 


$27.5 Mixed Sex Cord—Stromal Tumors 


This group of tumors is exceptional in the testicle. Most cases of 
Sertoli-Leydig cell tumors (SLCTs) described in the testes are 
not SLCTs, but really correspond to hamartomas of Sertoli and 
Leydig cells, a frequent finding in adults with androgen insensi- 
tivity syndrome. SLCTs represent less than 0.5% of all primary 
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Figure 7.17 Leydig cell tumor in an adult man. Tumor cells show marked 
cellular pleomorphism and focal presence of multinucleated and giant tumor 
cells. 
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ovarian neoplasms.” They have been observed in patients from 
6 months to 75 years of age; the average age at diagnosis is 25 
years. They are unilateral tumors and preferentially affect the 
right ovary. Forty percent of patients have signs of viriliza- 
tion (loss of secondary sexual characteristics, breast atrophy, 
and disappearance of female body contours) followed by pro- 
gressive masculinization with serum testosterone and andros- 
tenedione elevations in more than 80% of these patients. In a 
small number of cases, patients have estrogenic manifestations 
such as menorrhagia/metrorrhagia or postmenopausal bleed- 
ing. More than 50% of patients lack any hormone production 
and the only symptom is the presence of a mass or abdomi- 
nal pain. A small number of tumors present elevated serum 
alpha-fetoprotein.’ 

SLCTs are solid tumors, but may contain cystic areas. The 
average size of the well-differentiated form is 5 cm, while for 
the moderately and poorly differentiated forms it is 15 cm. 
Histologically, they are classified into the following subtypes: 
SLCTs well differentiated, SLCTs moderately differentiated, 
SLCTs poorly differentiated, SLCTs retiform, and SLCTs with 
heterologous elements. The most common subtypes are mod- 
erately and poorly differentiated types. Well-differentiated 
SLCTs are pure forms. The remaining subtypes often have 
areas of moderate differentiation, areas of poor differentia- 
tion, with or without heterologous elements, or a retiform 
pattern. 


$27.5.1 Sertoli-Leydig Cell Tumor, Well 
Differentiated 


These tumors represent 11% of SLCTs. They consist of hollow 
tubules lined by Sertoli cells and a fibrous stroma with Leydig 
cell clusters. The identification of Leydig cells may be difficult 
without the aid of immunohistochemistry, as they can be con- 
fused with luteinized ovarian stroma. 


©Figure 7.18 Steroid cell tumor composed of a monomorphic proliferation 
of polygonal cells with a central nucleus and eosinophilic cytoplasm. 
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39 7.5.2 Sertoli-Leydig Cell Tumor, Moderately 


Differentiated 


Most SLCTs (54%) are considered to be in this group. They have 
a solid, nodular, and less frequent microcystic growth.” The 
nodules are formed by dark blue-staining Sertoli cells among 
which other cells stand out due to their broad and eosinophilic 
cytoplasm (Figure 7.20). Sertoli cells have a small, oval, or angu- 
lar nucleus and scant cytoplasm. Mitoses are rare. Sertoli cells 
can form tubular structures reminiscent of the early stages of 
testicular differentiation mixed with Leydig cell groups (Figure 
7.21 and 7.22). The separating stroma among nodules is edem- 
atous. Tumors with solid growth pose a differential diagnosis 
with Krukenberg tumor when signet ring cells are scanty and 
microcystic, and with yolk sac tumor, especially in pregnant 
patients due to the marked intercellular edema. In both cases 
immunohistochemical study is needed (Figure 7.23). 
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Figure 7.19 Steroid cell tumor. Transition zone ae cells with both micro- 
vacuolated and eosinophilic cytoplasm are observed. 


Figure 7.20 Moderately differentiated ean cell tumor. Sertoli 
cells are small and grouped in nests and cords. Leydig cells stand out because 
of their large size and eosinophilic cytoplasm. 


3Figure 7. 21 Moderately differentiated sertoli- Leydig cell tumor. Sertoli 
cells are grouped into ill-defined nests while Leydig cells form a band around 
them. 


Figure 7.22 Moderately differentiated Sertoli-Leydig cell tumor. Reticulin 
stain highlights the cordonal structure of the arrangement of Sertoli cells. 
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the lobes formed by Sertoli cells, groups of Leydig can be distinguished by 
their immunostaining for calretinin. 


8 97.5.3 Sertoli-Leydig Cell Tumor, Poorly 
Differentiated 


These represent 13% of SLCTs, and grossly, can show areas of 
necrosis (Figure 7.24). They are composed of sarcomatoid stro- 
mal cells, sometimes bizarre, and may contain some tubular 
formations. They should be distinguished from pure sarcomas. 
The presence of clusters of dark blue Sertoli cells and Leydig cell 
morphology allows the diagnosis to be established. 


8 97.5.4 Sertoli—Leydig Cell Tumors Retiform 


The retiform histological pattern appears in 15% of SLCTs. They 
are tumors with their own histological, clinical, and hormonal 
features. Macroscopically, SLCTs are among the larger tumors 
and they are often cystic or have a spongy surface. They pre- 
sent a histological pattern reminiscent of rete testis or rete ovary 
cavities; inside the cavities branched papillae with hyalinized 
or edematous central axis may protrude.**”> The age of presen- 
tation is much lower than that of other tumors of their group, 
with an average age of 16 years.” The clinical manifestations 
of androgen excess are only present in 25% of cases, compared 
with 50% of the remaining SLCTs. When the papillae predomi- 
nate, these tumors must be distinguished from papillary serous 
cystadenocarcinoma. 


$275.5 Sertoli-Leydig Cell Tumors with 


Heterologous Elements 


About 20% of SLCTs contain heterologous elements. The only 
gross difference from other ovarian tumors is that they are fre- 
quently cystic.” Two types of heterologous elements can most 
often be seen: endodermal and mesenquimatous derivatives. 
Endodermal elements are formed by gland cysts lined by gastric 
or intestinal epithelium. The epithelium of these structures has 
abundant goblet cells and even neuroendocrine cells justifying 
described cases with a mucinous cystadenoma component or a 
carcinoid tumor. Mesenchyma elements are formed by imma- 
ture skeletal muscle tissue or cartilage.**’? Other heterologous 


©Figure 7.24 Poorly differentiated Sertoli-Leydig cell tumor. Ovarian tumor 
of lobular appearance shows large necrotic areas. 


£ 9 Chapter 7: Sex Cord-Stromal Tumors 


elements found are: hepatocyte-like cells, retinal tissue, and 
neuroblastoma. SLCTs with gastrointestinal epithelium are 
seen more frequently in tumors in the moderately differentiated 
and poorly differentiated groups. Some SLCTs of retiform type 
show hepatoid differentiation” or heterologous elements such 
as cartilage. The presence of heterologous elements may raise 
a differential diagnosis with immature teratomas and carcino- 
sarcoma, and, when hepatoid differentiation is added, with yolk 
sac tumor. 

Some patients show elevated serum alpha-fetoprotein, which 
expands the diagnostic possibilities in these ovarian tumors to 
yolk sac tumor. While the presence of gastrointestinal heterolo- 
gous elements does not alter prognosis, the presence of mesen- 
chymal heterologous elements impoverishes it.” 


Prognosis 

The biological behavior is related to the histological pattern. 
Well-differentiated SLCTs do not recur after removal; the mod- 
erately and poorly differentiated types have 80% survival rate. 
The worst prognoses are retiform SLCTs, those with hepatoid 
differentiation, and those with heterologous elements that recur 
in 40-50% of cases. Together, survival rates for stage I at 5 years 
is 95% and for stage III and IV is 0%." 


397.6 Granulosa Cell Tumor 


Granulosa cell tumors are subclassified into juvenile and adult 
types, terms that do not only refer to the usual age at presenta- 
tion, but also to different clinical and histological features, and 
prognosis. There are also notable differences, depending on 
whether they appear in the testis or in the ovary. 


37.6.1 Juvenile Granulosa Cell Tumor 


These tumors affect both the testis and the ovary. In the testicle, 
it is the most common neoplasia in the first six months of life 
(90%), while it is rare in adults. This tumor can be associated 
with cryptorchidism, dysgenetic gonads, and karyotypes such as 
45X, 47XYY or 45X/46X, r (Y) or abnormalities of chromosome 
4.” They are rarely bilateral. In the ovary, juvenile granulosa cell 
tumor only accounts for 5% of all granulosa cell tumors. The 
presentation is more delayed and patients can show significant 
endocrine alterations. Juvenile granulosa cell tumors have been 
described associated with multiple enchondromatosis (Ollier 
disease). 

Macroscopically, both in the ovary and the testis, these 
tumors are nodular formations, often cystic, with a grayish or 
yellowish color (Figure 7.25). The content of the cysts may be 
fluid, viscous, gelatinous, or blood clots. 

Histologically, cystic formations resemble ovarian follicles 
(Figure 7.26). Cells surrounding the central cavity are similar 
to granulosa cells, have scant cytoplasm, a spherical hyperchro- 
matic nuclei without folds, small nucleoli, and brisk mitotic 
activity. The cells of the outer part are similar to theca cells, and 
are separated from the previous cells by a basal lamina. They are 
polyhedral or fusiform andare richly vascularized (Figure 7.27). 
The growth of tumor cells from the inner part and in the most 
solid areas may be in sheets, nodules, irregular clusters, or with 
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Figure 7.25 Juvenile granulosa cell tumor of the ovary. A bulky tumor that 
has yellow solid areas alternating with other cystic areas. Some cysts are filled 
with hematic material at different stages of resorption. 


Figure 7.27 Juvenile granulosa cell tumor of the testis. The nodular forma- 
tion has multiple cavities containing acellular fluid. Each formation is well 
defined peripherally. 


112 


Figure 7.26 Juvenile granulosa cell tumor. Most of the testicular paren- 
chyma is occupied by cystic formations of varying sizes. 


a lattice pattern (Figure 7.28). All stages of transformation have 
been observed in the peritumoral seminiferous tubules, from a 
normal tube to a tumor nodule (Figure 7.29). Those cells similar 
to the granulosa are positive for inhibin, low weight cytokeratin, 
vimentin, CD99, $100, and SOX9, and focally for AMH. Cells 
resembling theca cells express vimentin and smooth muscle 
actin (SMA), and are focally positive for desmin.** The tumors 
exhibit benign behavior. 


Differential Diagnosis 

A differential diagnosis may arise with all testicular cysts that 
occur in early childhood (teratomas, cystic dysplasia of the rete 
testis, yolk sac tumor, and congenital testicular lymphangiecta- 
sis), but in practice it is only when the growth of tumor cells is 
cordonal in a myxoid stroma (reticular pattern), the number of 
mitosis is high, and there is a marked cellular atypia that a diag- 
nosis of yolk sac tumor should be seriously considered. It should 


Figure 7.28 Juvenile granulosa cell tumor of the testis. The wall of the 
cystic formation consists of two cell types. Internal cells have a small and hyper- 
chromatic nuclei, while peripheral cells are polyhedral and spindled. 


be kept in mind that elevated serum levels of alpha-fetoprotein 
are normal in early childhood, as this is another finding that can 
make this tumor diagnosis more difficult. Immunostaining for 
alpha-fetoprotein is positive only in yolk sac tumor cells. 


& 97.6.2 Adult Granulosa Cell Tumor 


Adult granulosa cell tumors are composed of sex cord cells 
that resemble granulosa cells of follicles of Graaf. They are usu- 
ally located in the ovary, and appear in middle-aged women 
around the onset of menopause. They can be associated with 
hyperestrogenism. In the testis they are rare, less than 0.5% of all 
sex cord-stromal tumors. In 20% of cases there is gynecomastia. 
The histological picture of testicular and ovarian tumors is similar. 

Macroscopically they can be solid or cystic, yellowish, 
well defined, but not encapsulated; the cut surface is lobed 
(Figure 7.30). 


"r a> 


Figure 7.29 Juvenile granulosa cell tumor of the testis. Different stages 
of tumor formation, from apparently normal seminiferous tubules to tumoral 
cystic formations. 


©Figure 7.30 Adult granulosa cell tumor. The tumor affects the entire ovary 
and is composed of both solid areas, the color of which varies from gray to yel- 
lowish, and cystic areas without content, irregularly distributed. 


Histologically, the cells grow in sheets, but can form nest, 
cords (Figure 7.31), macrofollicles (Figure 7.32), microfollicles 
(Figure 7.33), or gyriform structures.** The stroma is scarce. The 
cells have little cytoplasm, and pale and elongated nuclei with 
grooves (Figure 7.34). In some tumors the nuclei are hyperchro- 
matic and grooves are absent. Call-Exner bodies are not present 
in all tumors. Tumor cells are positive for vimentin, inhibin 
(Figure 7.35) (not in all cases), calretinin, and CD99. They may 
be positive for Melan-A, SMA, S100 protein, and FOXL2. They 
may also show paranuclear dot-like positivity for low molecu- 
lar weight cytokeratin. They are negative for EMA and nuclear 
beta-catenin.* 

About 20% of adult granulosa tumors, both in the testis 
and the ovary, are considered potentially malignant. The most 
important prognostic factors are the size (more than 5cm), 
invasive behavior at the edges, areas of hemorrhage, necrosis, 
and lymphovascular invasion. 
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Figure 7.31 Adult granulosa cell tumor. The cells are arranged in trabeculae 
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and anastomosing cords. 


pattern. Each tumor nodule is incompletely divided by thin walls into smaller 
nodules. 
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©Figure 7.33 Adult granulosa cell tumor with microfollicular pattern. Tumor 
cells surround small spaces filled with an eosinophilic material. 
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Figure 7.34 Adult granulosa cell tumor. Diffuse proliferation of small cells 
with scant cytoplasm and nuclei with frequent folds. 
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$27.7 Gonadal Stromal Tumors 


Pure gonadal stromal tumors include fibromas, thecomas, 
fibrothecomas, luteinized thecomas associated with scleros- 
ing peritonitis, sclerosing stromal tumors, signet-ring stromal 
tumors, microcystic stromal tumors, and testicular myoid 
gonadal stromal tumors. With the exception of myoid gonadal 
stromal tumor, and some fibromas and thecomas, the remaining 
tumors are characteristic of the ovary. 


& 97.7.1 Fibromas 


Fibromas of the gonadal stroma of the testis and the ovary are 
similar. The fibroma is the most common ovarian tumor (4% 
of all ovarian neoplasms) (Figure 7.36). The highest incidence 
occurs around age 48. They are usually unilateral, except when 
tumors are associated with Gorlin syndrome, when they may 
be bilateral and develop at an early age. Most are asymptomatic 
tumors. From 1% to 3% of cases are associated with Meigs 
syndrome. 

Histopathology. They are well-delimited tumors, whitish 
in color and firm in consistency. They are formed of bun- 
dles of spindle cells with scant cytoplasm mixed with thick 
bands of collagen (Figure 7.37). The cytoplasm contains 
small lipid droplets. Mitoses are scarce. Fibromas can show 
calcifications, especially those associated with Gorlin syn- 
drome. Ten percent of fibromas have high density, scarce col- 
lagen fibers and a high number of mitosis; these are known 
as cellular fibromas. Tumors with similar characteristics, but 
with a higher number of mitoses, more than 4 per 10 high- 
power field, are referred to as mitotically active cellular fibro- 
mas (MACFs).* The absence of cellular atypia differentiates 
MACF from fibrosarcomas. 


8 97.7.2 Thecomas 


Thecomas represent 0.5-1% of ovarian tumors and are unilat- 
eral in 90% of cases. They are characteristic tumors of postmen- 
opausal women with an average age of occurrence of 59 years. 


QFigure 7.35 Adult granulosa cell tumor. Strong positivity for inhibin can be 
seen in tumor cells. 


QFigure 7.36 Ovarian fibroma in a patient with nevoid basal cell carcinoma 
syndrome (NBCCS). A whitish tumor replaces the ovary and shows extensive 
central calcification. 
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Figure 7.37 Ovarian fibroma shows a proliferation of fusiform cells growing 
in a storiform pattern. 


The tumors are composed of cells that resemble theca cells, 
luteinized cells, and fibroblasts, with low mitotic activity. They 
are associated with hyperestrogenism and in some cases Meigs 
syndrome.” 

Histopathology. Grossly, they are solid, yellowish tumors 
(Figure 7.38), which can reach a large size, so bleeding, cyst for- 
mation, or calcification are frequent (Figures 7.39 and 7.40).*® 
When thecomas have areas that resemble fibromas, the term 
fibrothecoma is used. Immunohistochemically, fibromas and 
thecomas can express markers of sex cord cells such as calretinin 
and inhibin (Figure 7.41). The behavior of the two entities is 
benign. 

Entities known as luteinized thecoma associated with scleros- 
ing peritonitis,” sclerosing stromal tumor,” signet-ring stromal 
tumor, and microcystic stromal tumor are rare ovarian tumors. 


9 Luteinized Thecoma Associated with Sclerosing Peritonitis 
This is a special group of thecomas having the following clini- 
cal characteristics: affects young women, usually bilateral 
and associated with peritonitis resulting from a proliferation 
of fibroblasts and myofibroblasts separated by collagen and 
fibrin associated with mesothelial hyperplasia and minimal 
infiltration of mononuclear inflammatory cells (Figure 7.42). 


©Figure 7.38 Thecoma. The ovarian tumor is yellowish and has a lobed cut 
surface. 
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Figure 7.39 Thecoma cells are characterized by uniformity, rounded or oval 
nucleus, and pale, poorly defined cytoplasm. 
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They have been related to treatment with antiepileptic drugs. 
Immunohistochemical study shows that tumor cells are positive 
for calretinin, CD56, SMA, desmin, and AE1/AE3. The tumor 
is considered benign; the prognosis is subject to episodes of 
peritonitis.” 


97.7.3. Sclerosing Stromal Tumor 


Sclerosing stromal tumor is a benign ovarian tumor that 
affects women in the second or third decade of life. Clinically 
it presents with symptoms such as menstrual irregularities, 
abdominal pain, or pelvic mass. Histologically, this tumor 
is characterized by cellular areas separated by densely col- 
lagenized hypocellular areas which produce a pseudolobu- 
lar aspect to the tumor (Figures 7.43 and 7.44). The cells are 
fusiform, with round-shaped nuclei, prominent nucleoli, 
and abundant cytoplasm, eosinophilic or microvacuolated 
(Figure 7.45).*° 
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Figure 7.41 Most cells express inhibin in a thecoma. 
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QFigure 7.42 Luteinized thecoma. Solid cellular proliferation associated with 
a myxoid area with some isolated collagen fibers. 


Figure 7.43 Sclerosing stromal tumor. The tumor consists of two zones, 
one densely cellular and the other with very thick collagenized bands. 


These tumors are composed of a fibromatous stroma contain- 
ing cells with signet ring morphology. In vacuoles, mucin, lipid, 
and glycogen are not identified. The age of onset varies from 21 
to 63 years. They are asymptomatic and unilateral, with benign 
behavior. Immunohistochemically, the cells express vimentin, 
SMA, and, focally, cytokeratin. They are negative for EMA and 
inhibin.“ 


Microcystic stromal tumors are characterized by the presence 
of three components: microcysts, solid cellular areas, and a col- 
lagenized stroma. They have been reported in patients between 
26 and 63 years and are unilateral tumors of benign behavior. 
Immunohistochemically, tumor cells are CD10 positive and 
negative for inhibin and calretinin. 


Figure 7.44 Sclerosing stromal tumor. Cellular areas surrounded by an 
edematous stroma. 
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Figure 7.45 Sclerosing stromal tumor. Most cells in cellular areas have ovoid 
nucleus and pale cytoplasm. 


7.7.6 Testicular Fibromas 


The WHO classification considers testicular fibromas as tumors 
in the fibroma-thecoma group, with synonyms of gonadal stro- 
mal tumor and fibrothecoma. They are considered to be deriva- 
tives of the gonadal stroma or the tunica albuginea.” They are 
unilateral tumors presented as a testicular mass in patients with 
an average age of 45 years. They are histologically similar to their 
counterparts in the ovary. 


37.7.7 Myoid Gonadal Stromal Tumor 


This is considered as a special testicular tumor.*** It is a well- 
defined tumor, encapsulated, composed of fusiform cells with 
characteristics of smooth muscle and gonadal stroma (Figures 
7.46 and 7.47). Tumor cells coexpress SMA and S100, and, 
focally, FOXL2 and SF1, and are weakly positive for calretinin 
and inhibin, and negative for SOX9. They differ from fibroma 


Figure 7.46 Testicular myoid gonadal stromal tumor. Spindle cell prolifera- 
tion well demarcated from testicular parenchyma by a thin capsule. 


basically by the immunophenotype; fibromas do not have con- 
sistent $100 protein immunoreactivity and are usually positive 
for SOX9. Myoid gonadal stromal tumors develop in middle- 
aged men and have a benign behavior. 


S278 Unclassified Sex Cord—Stromal 


Tumors 


Tumors that do not have the typical characteristics of SLCTs 
described above can be seen in both the testis and ovary.” 
Histologically, some show an epithelial aspect, others stromal 
morphology, and often there is a combination of both. In the 
more differentiated tumors, solid or hollow tubules can still be 
recognized or cords of cells that resemble Sertoli cells. In addi- 
tion, sheets of that resemble granulosa cells can be seen. These 
areas, although they can have Call-Exner-like bodies, do not 
develop the architecture or the typical cytological features of 
granulosa cell tumors (Figure 7.48). Mitoses and nuclear ple- 
omorphism are high. Poorly differentiated tumors have a sar- 
comatoid pattern. To distinguish epithelial and sarcomatoid 
patterns, reticulin staining is useful to delimit groups of cells 
with epithelial differentiation. Immunohistochemistry find- 
ings are varied; inhibin, cytokeratin, and S100 protein can be 
expressed focally. 

Unclassified sex cord-stromal tumors of the testis appear in 
all ages, a third appearing in children; gynecomastia occurs in 
10%. In the ovary similar tumors have been reported, especially 
in pregnant patients. Malignant behavior is more common in 
adults.” 


327.9 Mixed Germ Cell and Sex 
Cord—Stromal Tumors 


3 27.9.1 Gonadoblastoma 


The gonadoblastoma is a tumor composed of germ-cell-like 
cells similar to gonocytes and cells similar to Sertoli/granulosa 
cells intermingled, forming nodules or cords, in an ovarian-type 
stroma.“ It is a characteristic tumor of patients with disorders 
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c Figure 7.48 Unclassified sex cord-stromal tumor that presents areas 

reminiscent of an adult granulosa cell tumor, even having Call-Exner-like 

bodies, but lacking the characteristic architectural and cytological features of a 

granulosa cell tumor. These areas are surrounded by a spindle cell proliferation 

reminiscent of gonadal stromal fibroma. 


of sexual differentiation that carry the Y chromosome (full or 
partial) in their genome, such as Swyer syndrome patients or 
patients with mosaic 45X/46XY. In the genesis of most gonado- 
blastomas the TSPY1 gene located in the locus GBY in the cen- 
tromeric region of the short arm of chromosome Y is involved. 
Macroscopically they are solid tumors of yellowish or gray 
color. The size varies from a histological finding to up to 8 cm. 
The gonad these tumors are settled on is often a streak gonad and 
in other cases dysgenetic testicle. More than 40% are bilateral. 
Histologically, nodular or cordonal formations are consti- 
tuted by two cell types: irregularly mixed gonocyte-like cells 
and Sertoli-cell-like cells. The gonocyte-like cells stand out due 
to their large size, bulky nuclei with one or two large nucleoli, 
and pale cytoplasm. The Sertoli-like cells are small and have 
oval and hyperchromatic nuclei (Figure 7.49). These cells have 
two characteristic distributions: on the periphery of the nod- 
ules forming a palisade, and inside the nodules, surrounding 
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nodules in a dense stroma. Inside the nodules larger cells correspond to germ 
cells and the remaining to Sertoli/granulosa cells. 


several hyaline bodies reminiscent of Call-Exner bodies made 
up of a material similar to the basal membrane. The gonocyte- 
like cells express PLAP, c-Kit, D2-40, and OCT3/4, while those 
resembling Sertoli cells are positive for inhibin in the cyto- 
plasm, and FOXL2 and SOX9 in the nuclei.” Among the nod- 
ules or cordonal formations Leydig cells positive for inhibin 
and calretinin can be seen. 


Differential Diagnosis 

There are two situations, one in childhood, the other in adults, 
having morphologies that at low power pose a differential 
diagnosis with gonadoblastoma. In children it is fetal gonado- 
blastoid testicular dysplasia (FGTD) and in adults, Sertoli cell 
nodules infiltrated by germ cell neoplasia in situ (GCNIS). All 
cases of FGTD have been described in patients showing normal 
development of the genitals and their testes show no findings of 
testicular dysgenesis (see Chapter 3). Sertoli cell nodules infil- 
trated by GCNIS are described in the periphery of adult germ 
cell tumors. Germ cells of gonadoblastomas can infiltrate the 
stroma, leading to any type of germ cell tumor, with dysgermi- 
noma being the most frequent. 


S$ 97.9.2 Unclassified Mixed Germ Cell Sex Cord- 
Stromal Tumors 


In exceptional cases, the presence of germ cells, or other cells 
that mimic germ cells, can be observed in sex cord-stromal 
tumors. There are three different situations. The first is when 
cells immunohistochemically and morphologically simi- 
lar to spermatogonia are observed within an unclassified sex 
cord-stromal tumor (Figure 7.50). This situation is interpreted 
as the result of entrapment of germ cells as the tumor grows. 
Characteristically, in the periphery of the tumor the remains of 
seminiferous tubules can be recognized.” The second is when 
a Sertoli cell tumor coincides with a germ cell tumor (usually 
a seminoma) and the Sertoli cell tumor is infiltrated by cells of 


£ Figure 7.50 Unclassified mixed germ cell sex cord-stromal tumor. Highly 
cellular spindle cell tumor showing germ cells resembling hypertrophic sper- 
matogonia inside. 


the seminoma. The third is when, within a granulosa cell tumor 
in an adult, or an unclassified sex cord-stromal tumor, stromal 
cells have intense luteinization. These cells can adopt a strong 
resemblance to spermatogonia. In these cases the immunohis- 
tochemistry enables the differential diagnosis. 


References 


1. J.D. Henley, R.H. Young, T.M. Ulbright. Malignant Sertoli 
cell tumors of the testis: a study of 13 examples of a neoplasm 
frequently misinterpreted as seminoma. Am J Surg Pathol 2002; 
26: 541-550. 


2. C.M. Esber, A. Shabsigh, D.L. Zynger. Sclerosing Sertoli cell 
tumor without expression of typical sex cord stromal tumor 
markers: case report and literature review. Pathol Res Pract 2012; 
208: 121-125. 


3. R.H. Young. Sex cord-stromal tumors of the ovary and testis: 
their similarities and differences with consideration of selected 
problems. Mod Pathol 2005; 18(Suppl 2): $81-S98. 


4. K.H. Proppe, G.R. Dickersin. Large-cell calcifying Sertoli cell 
tumor of the testis: light microscopic and ultrastructural study. 
Hum Pathol 1982; 13: 1109-1114. 


5. C. Plata, F. Algaba, M. Andújaret, et al. Large cell calcifying 
Sertoli cell tumour of the testis. Histopathology 1995; 26: 
255-259, 


6. S.S. Kratzer, T.M. Ulbright, A. Talerman, et al. Large cell 
calcifying Sertoli cell tumor of the testis: contrasting features 
of six malignant and six benign tumors and a review of the 
literature. Am J Surg Pathol 1997; 21: 1271-1280. 


7. H. De Raeve, P. Schoonooghe, R. Wibowo, et al. Malignant large 
cell calcifying Sertoli cell tumor of the testis. Pathol Res Pract 
2003; 199: 113-117. 


8. T.M. Ulbright, M.B. Amin, R.H. Young. Intratubular large cell 
hyalinizing sertoli cell neoplasia of the testis: a report of 8 cases 
of a distinctive lesion of the Peutz-Jeghers syndrome. Am J Surg 
Pathol 2007; 31: 827-835. 


10. 


11. 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


P. Ros, M. Nistal, M. Alonso, et al. Sertoli cell tumour in a 
boy with Peutz—Jeghers syndrome. Histopathology 1999; 34: 
84-86. 


R.E. Scully. Sex cord tumor with annular tubules a distinctive 
ovarian tumor of the Peutz-Jeghers syndrome. Cancer 1970; 25: 
1107-1121. 


R.H. Young, W.R. Welch, G.R. Dickersin, et al. Ovarian sex cord 
tumor with annular tubules: review of 74 cases including 27 with 
Peutz-Jeghers syndrome and four with adenoma malignum of 
the cervix. Cancer 1982; 50: 1384-1402. 


G. Ramaswamy, V. Jagadha, V. Tchertkoff. A testicular tumor 
resembling the sex cord with annular tubules in a case of 
the androgen insensitivity syndrome. Cancer 1985; 55: 
1607-1611. 


V. Nosov, S. Park, J. Rao, et al. Non-Peutz-Jeghers syndrome 
associated ovarian sex cord tumor with annular tubules: a case 
report. Fertil Steril 2009; 92: 1497.e5-1497.¢8. 


H. Ishikawa, T. Kiyokawa, T. Takatani, et al. Giant multilocular 
sex cord tumor with annular tubules associated with precocious 
puberty. Am J Obstet Gynecol 2012; 206: e14-e16. 


Y. Han, S. Li, L. Wu, X. Zhang, D. Cao. Non-Peutz-Jeghers 
syndrome-associated ovarian sex cord tumor with annular 
tubules: report of a malignant case. J Obstet Gynaecol Res 2016; 
42: 224-227. 


R. Gracia, M. Nistal, M.E. Gallego, et al. Leydig cell tumor 
with pseudoprecocious puberty. An Esp Pediatr 1980; 13: 
593-598. 


M.J. O'Grady, N. McGrath, F.M. Quinn, et al. Spermatogenesis in 
a prepubertal boy. J Pediatr 2012; 161: 369-369.el. 


M. Colecchia, M. Nistal, P. Gonzalez-Peramato, et al. Leydig cell 
tumor and hyperplasia: a review. Anal Quant Cytol Histol 2007; 
29: 139-147. 


C. Santonja, C. Varona, FJ. Burgos, et al. Leydig cell tumor of 
testis with adipose metaplasia. App! Pathol 1989; 7: 201-204. 


J.J. Geminiani, S.D. Marshall, T.S. Ho, et al. Testicular Leydig 
cell tumor with metachronous lesions: outcomes after 
metastasis resection and cryoablation. Case Rep Urol 2015; 
2015: 748495. 


R.H. Young, R.E. Scully. Ovarian Sertoli-Leydig cell tumors: a 
clinicopathological analysis of 207 cases. Am J Surg Pathol 1985; 
9: 543-569. 


S. Gagnon, B. Tétu, E.G. Silva, W.T. McCaughey. Frequency of 
alpha-fetoprotein production by Sertoli-Leydig cell tumors of the 
ovary: an immunohistochemical study of eight cases. Mod Pathol 
1989; 2: 63-67. 


H. Zhang, J. Hao, C.Y. Li, et al. Large moderately-differentiated 
ovarian Sertoli-Leydig cell tumor in a 13-year-old female: a case 
report. Oncol Lett 2016; 11: 1110-1112. 


R.H. Young, R.E. Scully. Ovarian Sertoli-Leydig cell tumors with 
a retiform pattern: a problem in histopathologic diagnosis: a 
report of 25 cases. Am J Surg Pathol 1983; 7: 755-771. 


L.M. Roth, R.E. Slayton, L.W. Brady, et al. Retiform 
differentiation in ovarian Sertoli-Leydig cell tumors: a 
clinicopathologic study of six cases from a Gynecologic 
Oncology Group study. Cancer 1985; 55: 1093-1098. 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


33: 


34. 


35. 


36. 


37; 


38. 


39. 


40. 


41. 


£ 9 Chapter 7: Sex Cord-Stromal Tumors 


M. Rathi, S.K. Budania, M. Khalid, et al. Bilateral retiform variant 
of Sertoli Leydig cell tumour of ovary: an uncommon tumor with 
review of literature. J Midlife Health 2015; 6: 35-38. 


R.H. Young, J. Prat, R.E. Scully. Ovarian Sertoli-Leydig 

cell tumors with heterologous elements. I. Gastrointestinal 
epithelium and carcinoid: a clinicopathologic analysis of thirty- 
six cases. Cancer 1982; 50: 2448-2456. 


J. Prat, R.H. Young, R.E. Scully. Ovarian Sertoli-Leydig cell 
tumors with heterologous elements. II. Cartilage and skeletal 
muscle: a clinicopathologic analysis of twelve cases. Cancer 1982; 
50: 2465-2475. 


E. Oliva, T. Alvarez, R.H. Young. Sertoli cell tumors of the ovary: 
a clinicopathologic and immunohistochemical study of 54 cases. 
Am J Surg Pathol 2005; 29: 143-156. 


E.E. Mooney, EF. Nogales, F.A. Tavassoli. Hepatocytic 
differentiation in retiform Sertoli-Leydig cell tumors: 
distinguishing a heterologous element from Leydig cells. Hum 
Pathol 1999; 30: 611-617. 


C. Zaloudek, H.J. Norris. Sertoli-Leydig tumors of the ovary: 
a clinicopathologic study of 64 intermediate and poorly 
differentiated neoplasms. Am J Surg Pathol 1984; 8: 405-418. 


D.C. Yu, B. Pathak, S.O. Vargas, et al. Congenital intra-abdominal 
bilateral juvenile granulosa cell tumors of the testis associated 
with constitutional loss of material from chromosome 4. Pediatr 
Dev Pathol 2011; 14: 224-227. 


B.A. Alexiev, S.M. Alaish, C.C. Sun. Testicular juvenile granulosa 
cell tumor in a newborn: case report and review of the literature. 
Int J Surg Pathol 2007; 15: 321-325. 


M. Nistal, R. Lazaro, J. Garcia, et al. Testicular granulosa cell 
tumor of the adult type. Arch Pathol Lab Med 1992; 116: 
284-287. 


C. Zhang, T.M. Ulbright. Nuclear localization of §-catenin in 
Sertoli cell tumors and other sex cord-stromal tumors of the 
testis: an immunohistochemical study of 87 cases. Am J Surg 
Pathol 2015; 39: 1390-1394. 


J.A. Irving, A. Alkushi, R.H. Young, et al. Cellular fibromas of the 
ovary: a study of 75 cases including 40 mitotically active tumors 
emphasizing their distinction from fibrosarcoma. Am J Surg 
Pathol 2006; 30: 929-938. 


Y. Ting, L.I. Yang, Z. Juan, et al. Ovarian thecoma with massive 
pleural effusion in postmenopausal women: a case report. Mol 
Clin Oncol 2016; 4: 1003-1005. 


E. Burandt, R.H. Young. Thecoma of the ovary: a report of 70 
cases emphasizing aspects of its histopathology different from 
those often portrayed and its differential diagnosis. Am J Surg 
Pathol 2014; 38: 1023-1032. 


H. Levavi, G. Sabah, M. Heifetz, et al. Sclerosing peritonitis 
associated with bilateral luteinized thecoma, linked to 
anticonvulsant therapy. Eur J Gynaecol Oncol 2009; 30: 
695-700. 


T. Tian, Q. Zhu, W. Chen, et al. CT findings of sclerosing stromal 
tumor of the ovary: a report of two cases and review of the 
literature. Oncol Lett 2016; 11: 3817-3820. 


L.M. Roth, I. Ramzy. Signet ring stromal cell tumor revisited and 
related signet ring cell lesions of the ovary. Hum Pathol 2014; 45: 
636-642. 


119 


120 


42. 


43. 


44. 


45. 


46. 


Section 2: Ovary and Testis: Similarities and Differences 


M. Nistal, C. Martinez-Garcia, R Paniagua. Testicular fibroma. J 
Urol 1992; 147: 1617-1619. 


M. Nistal, A. Puras, C. Perna, et al. Fusocellular gonadal stromal 
tumour of the testis with epithelial and myoid differentiation. 
Histopathology 1996; 29: 259-264. 


S. Du, J. Powell, A. Hii, et al. Myoid gonadal stromal tumor: 
a distinct testicular tumor with peritubular myoid cell 
differentiation. Hum Pathol 2012; 43 :144-149. 


C.S. Kao, T.M. Ulbright. Myoid gonadal stromal tumor: a 
clinicopathologic study of three cases of a distinctive testicular 
tumor. Am J Clin Pathol 2014; 142: 675-682. 


J.D. Seidman. Unclassified ovarian gonadal stromal tumors: a 
clinicopathologic study of 32 cases. Am J Surg Pathol 1996; 20: 
699-706. 


47. 


48. 


49. 


50. 


J.J. Goswitz, G. Pettinato, J.C. Manivel. Testicular sex cord- 
stromal tumors in children: clinicopathologic study of sixteen 
children with review of the literature. Pediatr Pathol Lab Med 
1996; 16: 451-470. 


R.E. Scully. Gonadoblastoma: a gonadal tumor related to the 
dysgerminoma (seminoma) and capable of sex-hormone 
production. Cancer 1953; 6: 455-463. 


R. Buell-Gutbrod, M. Ivanovic, A. Montag, et al. FOXL2 and 
SOX9 distinguish the lineage of the sex cord-stromal cells in 
gonadoblastomas. Pediatr Dev Pathol 2011; 14: 391-395. 


T.M. Ulbright, J.R. Srigley, V.E. Reuter, et al. Sex cord-stromal 
tumors of the testis with entrapped germ cells: a lesion mimicking 
unclassified mixed germ cell sex cord-stromal tumors. Am J Surg 
Pathol 2000; 24: 535-542. 


| Sections | Prostatic Lesions and Tumors 


121 


`, Cancer 


Marina Scarpelli 


8.1 Introduction 


The urethra serves as a reference point in investigating the 
prostatic anatomy and pathology. There is a 35° bend in the 
center of the prostatic urethra. The verumontanum budges from 
the posterior wall at this bend and distally forms the crista ure- 
thralis. Just proximal to the verumontanum is the prostatic utri- 
cle. Most prostatic ducts, as well as the ejaculatory ducts, empty 
into the urethra in the area of the verumontanum.' 

In the last 20 years, approximately 4000 radical prostatecto- 
mies (RPs) with clinically localized prostate cancer have been 
histologically examined using the whole mount technique at the 
Institute of Pathology of Polytechnic University of the Marche 
Region/United Hospitals of Ancona, Italy. The major findings 
have been discussed, using a multidisciplinary approach, with 
those authors collaborating with the Ancona group. The pur- 
pose has been to document not only the morphological features 
of prostate adenocarcinoma (PCa) with prognostic significance, 
but also histological features and variations in the prostate gland. 
As for cancer, this has led to a better definition of morphologi- 
cal characteristics with prognostic and therapeutic value, and 
a close correlation with clinical findings. The approach has 
improved our knowledge of the morphological spectrum of 
the prostate gland, including the verumontanum area and the 
prostatic utricle, as well as the adjacent prostatic parenchyma 
with openings of the ejaculatory ducts and prostatic ducts. 


$8.2 Prostatic Utricle 


The prostatic utricle is a small blind duct of the prostatic urethra, 
located on the verumontanum, flanked laterally by the open- 
ings of the two ejaculatory ducts (Figure 8.1). It is considered the 
homolog of the uterus and vagina. 

Wernert et al. conducted a histological and immunohisto- 
chemical evaluation of the utriculus prostaticus from the fetal 
period up to adulthood. They found that, during the second half 
of gestation, the utriculus has a simple tubular or cystic form 
and is lined with metaplastic squamous epithelium. After birth, 


The Prostatic Utricle and Endometrioid Prostate 


8 Rodolfo Montironi, Alessia Cimadamore, Roberta Mazzucchelli, Silvia Gasparrini, 
Andrea B. Galosi, Maria Rosaria Raspollini, Antonio Lopez-Beltran, Liang Cheng, and 


alveolar outgrowths of the utriculus develop. After puberty, the 
utriculus shows a complicated and variable architecture. The 
epithelium no longer differs from that of the prostate glands, 
either morphologically or immunohistochemically.* 
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Figure 8.1 The prostatic utricle is a small blind duct of the prostatic urethra, 
located at the apex of the urethral crest, on the verumontanum, laterally 
flanked by openings of the ejaculatory ducts. 
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In the adult, the utriculus is generally regarded merely 
as an embryonal relic. The embryological origin of the utri- 
cle is thought to be a remnant of the fused caudal ends of the 
Miillerian ducts. Others propose that the urogenital sinus 
contributes either partially or totally to the development of 
this structure. Using various immunohistochemical probes 
specific for different cell lineages, Shapiro et al. provided evi- 
dence that the utricle is of urogenital sinus origin, i.e. the utri- 
cle forms as an ingrowth of specialized cells from the dorsal 
wall of the urogenital sinus as the caudal ends of the Miillerian 
ducts undergo complete regression. Utricular development 
from the urogenital sinus is similar to that of the vagina in the 
female fetus.‘ 


8.2.1 Utricular Abnormalities 


Cystic lesions located at the prostatic midline have been called a 
Miillerian duct cyst or prostatic utricle cyst. Histological studies 
indicate that the traditional Müllerian duct cyst in older patients 
may result from the dilatation of the utricle of the prostate. It 
may be an acquired abnormality, while the traditional enlarged 
prostatic utricle in younger patients may be considered a con- 
genital disease. Histologically, the former type has an epithelial 
lining identical to that of the adult prostatic utricle, while the 
latter is lined by squamous cell epithelium similar to that of the 
vagina. The two disorders can be considered to be different cate- 
gories of abnormalities. Kato et al. proposed a disease terminol- 
ogy for the two: utricular cyst or cystic utricle for the former and 
vagina masculinus or male vagina for the latter. Since testoster- 
one inhibits the formation of the lower vagina in the female, for- 
mation of an enlarged utricle in some patients with hypospadias 
may be due to insufficient virilization of the urogenital sinus at a 
critical period of time during early gestation.” 


8.2.2 High-grade Prostatic Intraepithelial 


Neoplasia of the Prostatic Utricle 


High-grade prostatic intraepithelial neoplasia (HGPIN) is the 
most likely precursor of PCa. This lesion shows cellular prolifer- 
ations in pre-existing acini and ducts; the nuclear and nucleolar 
size increases, similar to that seen in PCa. The clinical impor- 
tance of the identification of HGPIN is based on its association 
with PCa.‘ 

The occurrence of HGPIN involving the utricle in a patient 
who has been treated by radical prostatectomy for clinically 
localized PCa was reported by Erdamar et al. In this case there 
was no evidence of PCa or HGPIN in the adjacent prostatic 
parenchyma in the region of the verumontanum. In our series of 
RP specimens, our group has observed a single case of HGPIN 
involving the prostatic utricle (Figure 8.2).’ As with the case 
reported by Erdamar et al., PCa and HGPIN were not seen in 
the adjacent prostatic parenchyma. We have not undertaken 
a systematic review of our cases for the presence of HGPIN of 
the utricle, so the frequency of this lesion in this location may 
be underestimated. We agree with Erdamar et al. on that fact 
that no convincing case of PCa derived from the utricle has been 
reported; the occurrence of HGPIN in the utricle makes this a 
theoretical possibility.’ 


Figure 8.2 High-grade prostatic intraepithelial neoplasia involving the 
prostatic utricle. 


8.2.3 Epithelial Metaplasias of the Prostatic 
Utricle 


Squamous cell metaplasia and urothelial metaplasia involv- 
ing the prostatic utricle have been observed occasionally in 
patients treated with various forms of androgen manipulation 
therapies for PCa and benign prostatic hyperplasia. Similar 
morphological findings are also seen in the periurethral ducts.*” 

The squamous cell metaplasia is of the non-keratinizing 
type, i.e. similar to that of the vagina. It can be seen as the direct 
effect of hormonal manipulation on the prostatic epithelium or 
induced by the adjacent prostatic stroma. Some of the cells in the 
upper part of the epithelium show a pseudokoilocytotic appear- 
ance. However, HPV infection has not been documented, nor 
has transformation into a precursor of squamous cell carcinoma 
and of urothelial carcinoma been seen in our cases. 


8.3 Periurethral Prostatic Ducts 


Orifices of the prostatic ducts are located in the area of the veru- 
montanum, separate from the utricle and ejaculatory ducts 
(Figure 8.1).!° The ducts are lined by a bilayered prostatic epithe- 
lium, histologically identical to that seen in the ducts and acini 
away from the urethra. Intraductal and invasive neoplasms origi- 
nating from the periurethral ducts can grow within the urethral 
lumen or infiltrate the prostatic utricle. In particular, intraductal 
carcinoma of the prostate and prostatic ductal adenocarcino- 
mas can be seen in the periurethral prostatic ducts. The former 


is morphologically similar to the counterpart duct carcinoma in 
situ in the female breast and the latter shows similarities with the 
endometrioid carcinoma of the female genital tract.” 


8.3.1 Intraductal Carcinoma of the Prostate 


Intraductal carcinoma of the prostate (IDC-P) is an intraductal 
and/or intra-acinar neoplastic proliferation that has some of the 
features of HGPIN, but with much greater architectural and/or 
cell atypia, usually associated with high-grade, late-stage PCa. It 
is characterized by malignant epithelial cells filling large ducts 
and acini, with preservation of the basal cell layer." It can 
show two patterns:"! 


e Solid or dense cribriform (Figure 8.3) 

e Loose cribriform or micropapillary, with marked nuclear 
atypia or comedonecrosis, i.e. necrosis in the center of the 
ducts and acini filled with malignant cells. 


The main differential diagnoses are with HGPIN, and cribri- 
form and solid adenocarcinoma. Concerning the distinction 
from HGPIN, one of the main features that can be easily appreci- 
ated at low microscopic magnification is that the ductal-lobular 
structure is expanded and the gland size increased, whereas in 
HGPIN the former is preserved and the latter normal. There is 
a morphological continuum of IDC-P with HGPIN and distin- 
guishing IDC-P from HGPIN can sometimes be difficult. In 
such situations, immunohistochemistry for PTEN and ERG can 
be used. Morais et al. found that cytoplasmic PTEN loss and/or 
ERG expression occur in most IDC-P as well as in intraductal 
proliferations with cribriform features, whereas cytoplasmic 


¢ Figure 8.3 Whole mount section of a prostate. The black rectangle area is 
the region with prostate ducts (A). Intraductal carcinoma of the prostate is seen 
in B (enlargement of the black rectangle area in A). 
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PTEN loss and/or ERG expression are never seen in HGPIN." 
The other differential diagnosis is with PCa with cribriform 
and solid architecture, in particular when PCa cell nests with 
these two architectural patterns show well-defined margins. 
The evaluation of the presence of the basal cells is of paramount 
importance. 

IDC-P is rare in isolated form in needle biopsy tissue, being 
detected in 0.1-0.3% of needle core cases. It is uncommon in the 
presence of invasive PCa in needle core tissue, being diagnosed 
in 2.8% of such cases. In the RPs, the incidence is dependent 
on the grade and stage of the PCa, and can range from 20% to 
40% of cases. IDC-P is associated with an average Gleason score 
of 8 (prostate cancer grade group 4) and pT3 PCa in the RPs. 
Following a needle biopsy diagnosis of isolated IDC-P, the intra- 
ductal carcinoma in the whole prostate gland is found in pure 
form, i.e. without associated invasive adenocarcinoma, in ~10% 
of RPs, !1:12:14-16 

IDC-P is considered to represent a late event in prostate can- 
cer evolution, with an intraductal spread of aggressive prostatic 
carcinoma and cancerization of pre-existing ducts and acini 
by high-grade PCa. A minority of cases, however, may be pre- 
cursors to PCa.'!!*'*'° Reporting of isolated IDC-P in a needle 
biopsy should include a comment saying that IDC-P is associ- 
ated with high-grade and high-volume PCa and that therapy 
may be indicated. Repeat biopsy may also be required. IDC-P is 
not assigned a Gleason score.!!!”"*"6 


8.3.2 Prostatic Ductal Adenocarcinoma 


Prostatic ductal adenocarcinomas represent approximately 
1% of prostate cancers.'”-" They were originally described as 
“endometrioid carcinomas” because of their morphological and 
cytological resemblance to endometrial carcinoma and pre- 
sumed origin from the verumontanum, a Miillerian structure.” 
However, subsequent studies revealed the prostatic origin of 
these carcinomas and this term has been abandoned. 

The location of origin is either in the periurethral pros- 
tatic ducts or within the peripheral prostatic ducts. Such neo- 
plasms are often admixed with acinar prostatic carcinomas. 
Prostatic ductal adenocarcinoma (i.e. papillary or cribriform) 
(Figure 8.4), when occurring as a pure ductal form, has a prog- 
nosis similar to Gleason score 8 acinar adenocarcinoma. When 
mixed with acinar adenocarcinoma, it is often accompanied by 
Gleason score 8 acinar adenocarcinoma. 

The distinguishing feature of prostatic ductal adenocarci- 
nomas is that they are characterized by tall pseudostratified 
epithelium, usually with abundant cytoplasm, in contrast to 
the cuboidal to low-columnar epithelium of acinar adenocar- 
cinoma. The most common architectural patterns are large 
cribriform and/or papillary. The recently described prostatic 
intraepithelial neoplasia (PIN)-like prostatic ductal adenocar- 
cinoma differs from papillary and cribriform ductal adenocar- 
cinomas in that it is typically accompanied by Gleason score 6 
acinar carcinomas and behaves in a similar way to them. 

Cribriform and papillary ductal adenocarcinoma compo- 
nents should be assigned Gleason pattern 4. Similar to acinar 
adenocarcinoma, the presence of comedonecrosis should be 
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Figure 8.4 Whole mount section of a prostate with prostate cancer extend- 
ing from the verumontanum region to the periplery of the gland (darker area) 
(A). Prostatic ductal adenocarcinoma with papillary or cribriform features (B) 
(enlargement of the black rectangle area in A). 


considered Gleason pattern 5. PIN-like ductal adenocarcinoma 
has a prognosis corresponding to a Gleason score of 6 (3 + 3) (ie. 
prostate cancer grade group 1). 

Conventional acinar prostatic adenocarcinomas include 
various histological patterns such as a foamy gland, mucinous, 
atrophic, pseudohyperplastic, and with Paneth-cell-like neu- 
roendocrine differentiation. Variant patterns in prostatic ductal 
adenocarcinoma are less common. Rare variants have been 
recently reported by Lee et al.:”” 


e Micropapillary ductal adenocarcinoma 

e Mucinous ductal adenocarcinoma 

e Foamy gland ductal adenocarcinoma 

e Cystic prostatic ductal adenocarcinoma 

e Ductal adenocarcinoma with Paneth-cell-like 
neuroendocrine differentiation. 


Comparative gene expression profiling hasshown remarkable 
similarities between acinar and ductal adenocarcinoma cells in 
expressed genes." 

Ductal adenocarcinoma is more aggressive than the average 
acinar adenocarcinoma, with higher stage and greater risk of 
biochemical recurrence following RP and increased mortality. 
However, some cases diagnosed by transurethral resection of 
the prostate are small periurethral cancers that are completely 
removed with the first resection.'® 


8.4 Ejaculatory Ducts 


The opening of the ejaculatory ducts is lateral to the prostatic 
utricle (Figure 8.1). The epithelial lining includes a basal cell 
layer and a luminal cell layer. The former are morphologically 
and immunohistochemically similar to those of the prostate. 
The luminal cells show acidophilic abundant cytoplasm with 
avariable amount of yellow pigment, whereas the nuclei show 
condensed chromatin and size variation. Occasionally, large 
epithelial cells with hyperchromatic nuclei can be seen. This 
epithelium is similar to that of the seminal vesicles.”’ There 
is no morphological equivalent in the lower female genital 
tract. A case of cystic dilatation of the ejaculatory duct open- 
ing into an enlarged prostatic utricle was recently described 
by Lin et al.” 

Sanchez-Salazar et al. reported a case of IDC-P in an ejacu- 
latory duct. Their case showed prostatic adenocarcinoma with 
a Gleason score of 9 that extended into the ejaculatory ducts. 
The lesion spanned the lumen with preservation of native gland 
architecture, including basal cells, the pattern being identical to 
that described in IDC-P involving prostatic ducts and acini.” 


48.5 Conclusions 


The prostatic utricle has been considered the homolog of the 
uterus and vagina. No convincing case of prostate cancer 
derived from the utricle has been reported; however, the rare 
occurrence of HGPIN in the utricle makes this theoretically 
possible. IDC-P and prostatic ductal adenocarcinomas can be 
seen in the periurethral prostatic ducts. The former is similar 
morphologically to the counterpart duct carcinoma in situ in 
the female breast and the latter shows similarities with endome- 
trioid carcinoma of the female genital tract. 
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399.1 Introduction 


8 In males, cystic lesions involving the prostate, seminal vesi- 
cles, and their surrounding structures are uncommon and 
can be acquired, congenital, or tumoral.'* The widespread 
applications of imaging studies, including transurethral ultra- 
sound (TRUS), magnetic resonance imaging (MRI), and com- 
puted tomography (CT) scans, in urology clinics have led to 
an increase in the incidental diagnosis of cysts along the male 
lower genitourinary (GU) tract. These cysts may arise from 
structures or remnants derived from the urogenital sinus, 
mesonephric (Wolffian) and paramesonephric (Miillerian) 
ducts, and include congenital cysts that can be associated with 
GU organ anomalies. The vast majority of these cysts, however, 


Table 9.1 Cysts involving prostate and surrounding structures 
Prostatic cysts 
. Medial 


Prostatic utricle cyst (Mullerian duct cyst) 
Cystic dilatation of prostatic utricle (cystic utricle) 
Enlarged prostatic utricle 

2. Paramedial 
Ejaculatory duct cyst 

3. Intraparenchymal 
Simple cyst (prostatic retention cyst) 
Multiple cyst 

4. Complicated cyst 
Infection (abscess) 
Hemorrhage 

5. Cystic tumor 

6. Parasitic cyst 

Extraprostatic cysts 

1. Seminal vesicle cyst 

2. Cowper gland cyst 


3. Vas deferens cyst 


3 Cystic Lesions of the Prostate and Lower 
g Genitourinary Tract versus Female Gynecologic Tract 
Lesions: Similarities and Differences 


are non-neoplastic and the clinical significance is uncertain 
unless they are large, symptomatic, or causing infertility. 
Cystic neoplasms, that can be unusually bulky, may also arise 
from the prostate and seminal vesicles and can be benign or 
malignant.*° 

While consensus in nosologic terms is still lacking among 
investigators, greater understanding of their clinical and 
pathologic features in recent years has led to refined defini- 
tions and classification in both non-neoplastic and tumoral 
cysts (Tables 9.1 and 9.2).'°* Prostatic cystadenocarcinoma is 
now regarded as mostly ductal adenocarcinoma, and separa- 
tion into “microscopic” and “giant multilocular” types has 
been proposed.° Likewise, a unifying term for seminal vesicle 
“mixed epithelial and stromal tumor (MEST)” is recommended 
in the 2016 WHO classification blue book.®’ Phyllodes tumor is 
integrated as a type of growth pattern within prostatic stromal 
tumor.” 

Q In females, structural homologs or embryologic vestiges of 
the male prostate and its surrounding constituents may also give 
rise to cystic lesions along the urogynecologic tract (Table 9.3).?-!! 
Similar to those in males, they are mostly small non-neoplastic 
cysts that are asymptomatic. 


Table 9.2 Cystic tumors of the prostate and seminal vesicles 
Prostate 

Giant multilocular cystadenoma 

Cystadenocarcinoma 

Microscopic cystadenocarcinoma 

Giant multilocular cystadenocarcinoma 

Phyllodes pattern of stromal tumors” 
Seminal vesicle 

Cystadenoma 

Mixed epithelial and stromal tumor (MEST) 


Adenocarcinoma’ 


“Cystic or solid tumor 
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Table 9.3 Cystic lesions in female urogynecologic tract and homolo- 
gous male structures 


Female cysts Structural homolog in male 


Mullerian remnant cyst Mullerian duct remnants (appendix 


testis and maybe prostatic utricle) 


Skene duct (paraurethral) cyst Prostate 


Gartner duct cyst Mesonephric duct derivatives 


(epididymis, vas deferens, seminal 
vesicle, and ejaculatory duct) 


Bartholin duct cyst Cowper (bulbourethral) gland 


9.2 Male Non-neoplastic Cysts 
49.2.1 Prostate Cysts 


The incidence of cysts in the prostate ranges from 0.5% to 7.9%.* 
Several classification schemes have been proposed for prostatic 
cysts, mainly based on their sonographic features.’"* These cat- 
egories include true cysts, pseudocysts (i.e. no epithelial lining), 
and structural dilatations. Galosi et al. divided prostate cysts 
into: (1) isolated medial cysts, (2) cysts of the ejaculatory duct 
(ED), (3) simple or multiple cysts of parenchyma, (4) compli- 
cated infectious or hemorrhagic cysts, (5) cystic tumors, and 
(6) cysts secondary to parasitic infestation (Table 9.1).' Isolated 
medial cysts are due to abnormalities in the prostatic utri- 
cle (PU). Alternatively, Furuya et al. classified non-neoplastic 
medial cysts based on their connection to the urethra or seminal 
tract: (1) type 1 with no connection into the urethra (PU cyst), 
(2) type 2a with connection into the urethra (cystic dilatation 
of PU), (3) type 2b with connection to the seminal tract, and (4) 
type 3 cystic dilatation of the ED.” Types 2b and 3 contain sper- 
matozoa in the cyst fluid. 


Isolated Medial Cysts 


These involve the midline PU and not all are true cysts, as 
some are dilated or enlarged PUs."!*"* Medial cysts have been 
reported in 5% of patients with lower urinary tract symptoms 
(LUTS) and up to 7.9% of asymptomatic men.‘ These cysts may 
occur at any age, but usually a PU cyst is diagnosed in young 
adult men and an enlarged PU is usually detected earlier in 
the 1st and 2nd decades.’ Most of these cysts are asympto- 
matic. Some large cysts, however, may present with hemato- 
spermia, ejaculatory disturbances, pain (perineal, scrotal, or 
testicular), and LUTS." Because of their proximity to the 
ED, these cysts may obstruct the passage of sperm and cause 
1-5% of male infertility. Rarely, a PU cyst can grow into a large 
cystic mass, causing further urinary and rectal compressive 
symptoms. Medial cysts may also become infected or may 
undergo hemorrhage. Rare instances of malignancy in medial 
cysts have been reported.'>'® Various treatment approaches 
can be used for symptomatic or infertility-causing cysts, 
including aspiration, puncture, excision, or marsupialization 
by endoscopy. 


Prostatic utricle cyst (Miillerian duct cyst). The PU has been 
shown to express prostate-specific antigen (PSA) and its 
Millerian duct origin is considered doubtful, thus the term 
PU cyst is more appropriate. These cysts are situated above the 


VE Cs 
Figure 9.1 Ejaculatory duct cyst. 


verumontanum in between the seminal vesicles. Typically, the 
cyst does not connect to the urethra (type 1) and may extend 
beyond the prostate gland. The usual clinical presentation is that 
of a medial cyst discovered in adult men with LUTS and normal 
genitalia. The cysts may contain yellow to clear fluid, devoid of 
spermatozoa, and with a markedly elevated PSA level. PU cysts 
may rarely form a large pelvic mass; a 22 cm PU cystic mass has 
been reported.” The cysts show normal PU histology lined by 
cuboidal or columnar cells. Rare malignant transformation has 
been reported in a giant PU cyst.'® 


Cystic dilatation of prostatic utricle (Cystic utricle). In contrast 
to a PU cyst, cystic dilatation of the PU is smaller (0.8-1 cm 
in length), has an outlet to the urethra (type 2a), and typically 
does not extend above the prostate gland. Since it connects 
to the prostatic urethra, postvoiding dribbling may occur. 
A recent study suggested that the PU dilates in patients less 
exposed to male hormones during fetal development." 


Enlarged prostatic utricle. This is not strictly a cyst since the 
enlarged PU has a wide opening to the posterior urethral wall. 
The verumontanum may also be absent. These cysts are usually 
congenital and diagnosed in males <20 years old and with some 
associated GU organ abnormalities, including hypospadias, 
intersex anomalies, cryptorchidism, and ipsilateral renal 
agenesis. Histologically, the enlarged PU consists of a long 
midline tube usually lined by squamous epithelium and with 
an outlet to the urethra. 


Cysts of the ejaculatory duct. This type of cyst is rare and can 
be acquired or congenital. It occurs above the verumontanum, 
usually paramedial and intraprostatic that follows the course 
of the ejaculatory duct, and may extend to the prostate base 
(Figure 9.1). The cysts can be uni- or bilateral and associated 
with a dilated ipsilateral seminal vesicle. Large cysts may 
cause perineal pain, dysuria, hematospermia and ejaculatory 
pain. The cysts may contain small calculi, pus, or blood. 
Demonstrating the presence of spermatozoa in the cyst fluid 
facilitates the diagnosis as ED cyst. The differential diagnosis is 
stone obstructing the ejaculatory duct. 
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Intraparenchymal Cysts 

Simple cysts (simple retention cysts). These are truly acquired 
cysts typically seen in patients with benign prostatic hyperplasia 
(BPH) in the 5th and 6th decades of life. The cyst results from 
obstruction of prostatic ducts causing dilatation of acini, with 
retention of prostatic secretions. The obstruction can be caused 
by BPH or by inflammation. Studies have shown a higher preva- 
lence of simple cysts in infertile than fertile men. The cystic acini 
are usually 1-2 cm and away from the midline and are lined by 
benign prostatic acinar and basal cells (Figure 9.2). The cysts 
may contain viscid fluid devoid of spermatozoa. The cysts are 
only rarely associated with symptoms, unless the cyst is >3 cm or 
protruding into the bladder neck. 


Multiple cysts. These intraparenchymal cysts are due to glan- 
dular retention or cystic degeneration of BPH (cystic atro- 
phy).”? On imaging, these are usually multiple small cysts 
<5-8 mm that are tightly packed like a bunch of grapes situated 
usually in the transition zone (TZ). The nodules may have a 
rim of fibromuscular tissue (pseudocapsule) and protrude into 
the extraprostatic tissue or urethra. The patients may present 
with symptoms related to BPH. Histologically, it consists of 
clusters of cystically dilated glands lined by cuboidal or flat- 
tened atrophic acinar and basal cells (Figure 9.3). 


Complicated Cysts 
An abscess in the prostate may develop as a complication of bac- 
terial prostatitis. Elderly diabetic patients are at risk. Bacteria, 
usually Escherichia coli, often cause the infection. Rare tubercu- 
lous abscess may also occur. Diagnosis is based on clinical find- 
ings that include typical symptoms of prostatitis, fever, chills, 
urinary frequency, and dysuria. The prostate can be palpable 
and tender on digital rectal examination (DRE). By imaging, the 
cysts are usually away from the midline. 

Hemorrhage may also occur at the biopsy site after the pro- 
cedure and form a pseudocyst. This complication is uncom- 
mon, with an incidence of 1.3% in needle biopsies. Infarction or 


necrosis may also occur in the prostate following needle biopsy, 
albeit exceedingly rare (<0.5% of biopsies).” Early infarct may 
show coagulative necrosis and hemorrhage, and may form a 
pseudocyst detected as a hypoechoic lesion on ultrasound. 


Parasitic Cysts 

Hydatid (Echinococcus) and bilharzial (Schistosoma) cysts have 
been described in the prostate, and should be included in the 
differential diagnosis, particularly for patients from endemic 
areas.”>” 


59.2.2 Seminal Vesicle Cysts 


Seminal vesicle cysts are rare, with a reported prevalence of 
0.005%.”*4 Most are congenital, but some can be acquired. 
Congenital cysts are due to maldevelopment ofthe distal segment 
of the mesonephric duct, and can be associated with GU organ 
anomalies such as renal agenesis (Zinner syndrome), ectopic 
insertion of ureter, atresia of ED, hypospadias, cryptorchidism, 
and hermaphroditism. Small congenital cysts are asymptomatic 
and can be incidentally palpated on DRE above the prostate 


Figure 9.3 Cystic atrophy of the prostate. 


Figure 9.2 (A) Prostate retention cyst protruding posteriorly near the seminal vesicle. (B) Cyst lining consists of benign acinar and basal cells. 
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between the bladder and rectum. Symptomatic cysts may mani- 
fest in the 20s to 40s, when sexual reproductivity is maximal, as 
fluid accumulates in the seminal vesicles, although most cysts 
present in older men. 

Acquired cysts are usually caused by obstruction of the 
ED due to infection, stone, or posterior urethral inflamma- 
tion. Other causes include BPH, prostate surgery, and tumor. 
Involvement can be uni- or bilateral. Most cysts are small 
(<5 cm), unilocular, and asymptomatic. Symptomatic cysts may 
present with hematospermia, terminal hematuria, and pain or 
discomfort in the lower abdomen, pelvis, perineum, or testis. 
Large (>8 cm) cysts can cause compressive urinary or rectal 
symptoms. The cysts may also get infected and in addition pre- 
sent with symptoms of sepsis. Histologically, the cysts resemble 
dilated seminal vesicles with attenuated lining, including the 
presence of intracellular pigments (Figure 9.4). Cyst content 
may include spermatozoa debris, blood, or inflammatory cells. 
Treatment of symptomatic cysts can be by drainage to the blad- 
der, transurethral resection, and exploration then excision. 

Abscesses may also form in the seminal vesicles. Predisposing 
factors include UTI, prolonged catheterization, instrumenta- 
tion, and anatomical anomalies. The most common etiologies 
are Staphylococcus aureus and Escherichia coli. The patient may 
present with perineal, pelvic, or abdominal pain, voiding prob- 
lems, chills, and fever. The cyst can be palpated above the pros- 
tate and is typically tender. An abscess is treated in the same way 
as other seminal vesicle cysts, including drainage. It can also be 
initially treated with antibiotics and surgical decompression if 
conservative measures fail. A hydatid (Echinococcus) cyst has 
also been reported in the seminal vesicles.” 


39.2.3 Cowper Gland Cysts (Syringocele) 


Syringocele have been detected in 1.5% of cystograms in boys, 
and are increasingly being recognized in adult men.**”’ These 
cysts are typically unilocular, situated along the posterior or 
posterolateral aspect of the posterior (bulbous) urethra. The 
cysts can be congenital or acquired and result from obstruc- 
tion of the duct or gland with retention of secretions. Acquired 
cysts may result from obstruction due to infection or trauma. 


Most syringoceles are asymptomatic. Syringoceles are divided 
into closed or open, with differences in clinical manifestations. 
Closed syringocele may have distended cystic swelling com- 
pressing the urethra, causing obstructive voiding symptoms 
and other LUTSs. Open syringocele have an opening to the 
urethra that may result in reflux of urine into the syringocele 
and cause postvoiding dribbling, discharge, and hematuria, and 
less obstructive urinary symptoms. Syringoceles should be con- 
sidered in young males with postvoiding dribbling and LUTS. 
Diagnosis can be made by antegrade or retrograde urethrogra- 
phy and confirmed by urethroscopy. Symptomatic cases can be 
treated with marsupialization. 


39.2.4 Vas Deferens Cysts 


These cysts are extraprostatic, following the course of the vas 
deferens posterior and superior to the prostate. Congenital vas 
deferens abnormalities are common in men with low ejacula- 
tion volume and azoospermia. Acquired cysts in the vas defer- 
ens can be caused by obstruction, infection, or tumor. 


99.3 Female Urogynecologic Tract-Related 
Cysts 
99.3.1 Embryologic Correlation 


The prostate, which developed from the urogenital sinus in 
males, has a less developed female homolog in the Skene or 
paraurethral (lesser vestibular) gland that can also express PSA. 
There are 6 to 30 paraurethral glands and the largest is the Skene, 
which secretes mucoid fluid upon sexual stimulation to lubricate 
the meatus during coitus. The mesonephric duct in males gives 
rise to the epididymis, vas deferens, seminal vesicles, and ejacu- 
latory duct. In females, the mesonephric duct regresses from the 
9th week of embryonic life due to the absence of anti-Millerian 
hormone, and vestigial remnants may persist as rudimentary 
tubules (epoophoron and paroophoron) and the Gartner duct. 
The Gartner duct extends from the mesosalpinx via the cervix 
to the vaginal wall. Cowper gland has a female homolog in the 
Bartholin (greater vestibular) gland that forms in the 12th week 
of embryonic life, which empties into the vaginal vestibule. The 


Figure 9.4 (A) Seminal vesicle cyst. (B) Cyst lining shows attenuated seminal vesicle epithelia with pigments. 
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Bartholin gland secretes mucus during coitus ensuring vagi- 
nal and vulvar lubrication. The PU has been considered to be 
the male homolog of the female vagina and uterus, and some 
authors refer to this structure as the “male vagina,” however, the 
PU derivation from the paramesonephric duct is controversial. 
Pathology may develop, including cysts from the Skene gland, 
Gartner duct, Bartholin gland, and remnants of mesonephric 
and paramesonephric ducts in female. 


99.3.2 Non-neoplastic Cysts 


Cystic lesions may arise from the female homolog of the pros- 
tate (Skene duct cyst) and Cowper gland (Bartholin gland 
cysts), and remnants of the mesonephric (Gartner duct cysts) 
and paramesonephric (Miillerian cyst) ducts.” Cysts in the 
vagina are most commonly Miillerian cysts (44%), epidermal 
inclusion cysts (29%), Gartner duct cysts (11%), Bartholin 
gland cysts (7%), and endometriotic-type cysts (7%).° 


Müllerian Cyst 

The Miillerian cyst is considered to be the most common benign 
vaginal cyst. It is usually situated along the lateral aspect of the 
vagina, but may occur anywhere, particularly in the proximal 
four-fifths of the vagina. Rarely, the cyst may extend through the 
entire wall of the vagina and via the cervix into the broad ligament. 
Histologically, the cyst is lined by Miillerian-type cells, including 
endocervical, tubal, or endometrial (Figure 9.5), with endocer- 
vical mucinous cells being the most common type. These cysts 
are mostly asymptomatic, requiring no treatment. Symptomatic 
cases may present with vaginal discomfort, pressure, or mass, dys- 
pareunia, vaginal bleeding, and urinary symptoms. 


Skene Duct Cyst 


The Skene gland cyst or abscess usually occurs in women 
in their 3rd and 4th decades (mean 33 years old), and is rare 
before puberty.” The cysts are usually <2 cm (range 1-7 cm) and 
asymptomatic. Cysts >2 cm may cause symptoms such as ure- 
thral obstruction or dysuria. Obstruction of the duct leading to 
cyst formation is probably a result of infection (skenitis), which 


_ 4 \ 


©Figure9.5 (A) Female Mullerian cyst. (B) Cyst lining shows tubal type epithelia. 


is most commonly caused by gonorrhea. The cysts are situated 
at the lateral or inferolateral urethral meatus. Histologically, the 
cysts are usually lined with transitional cells, and sometimes 
with squamous or ciliated cells. In newborns, Skene duct cysts 
should be distinguished from urethrocele or urethral divertic- 
ulum. Small cysts can be observed, but larger cysts should be 
treated with drainage or simple incision. It is important to estab- 
lish the cysts as urethral (versus vaginal) as surgical intervention 
may result in urethrovaginal fistula. 


Gartner Duct Cyst 


These cysts are often situated at the anterolateral wall, in the 
proximal two-thirds of the vagina.*°*! Most are small (usually 
2 cm), but can also be large (the largest reported is 16 cm). The 
cysts result from the imperfect development of the mesonephric 
duct in the female, and can be associated with metanephric 
system anomalies, such as ectopic ureter, unilateral renal agen- 
esis and renal hypoplasia. The cysts are usually lined by cuboi- 
dal or low-columnar, non-mucinous and non-ciliated cells 
(Figure 9.6), and occasionally may have focal squamous cell lin- 
ing. The cyst can be distinguished from a Miillerian cyst by the 
absence of cytoplasmic mucin (mucicarmine negative). Small 
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Figure 9.7 (A) Bartholin gland cyst. (B) Cyst lining shows transitional cells indicating Bartholin duct origin. 


cysts are managed conservatively, and large and symptomatic 
cysts can be excised or marsupialized. 


Bartholin Gland Cyst 


These cysts are usually unilateral and non-tender, situated at 
the lateral introitus and medial to the labia minora.” The cysts 
are about 1 to 4cm and unilocular. Cyst formation results 
from duct obstruction with retention of inspissated mucin, 
the volume influenced by sexual stimulation. Most cases are 
asymptomatic. The presence of pain indicates infection of 
the cyst, and it may complicate into an abscess. Abscesses are 
about three times more common than cysts. A large infected 
Bartholin gland cyst may present with vulvar pain, dyspareu- 
nia, and difficulty in walking and sitting. Cysts originating 
from the duct are lined with transitional or mucinous cells, 
and cysts from acini are lined with mucinous columnar cells. 
Most cysts are lined with transitional cells (Figure 9.7). Small 
asymptomatic cysts are not treated, while cysts with pain, 
infection, or obstructing the introitus need surgical inter- 
vention. Abscesses are most often due to Escherichia coli and 
should be treated with antibiotics. Carcinoma may arise from 
the Bartholin gland, and older patients may need biopsy to 
rule out malignancy. 


9.4 Male Neoplastic Cysts 
39.4.1 Prostate 


Giant Multilocular Cystadenoma 

There are <30 cases of prostatic giant multilocular cystad- 
enoma (GMC) reported in the English language.***** This 
tumor is reported in a wide age group that includes younger 
men (28-80 years old, mean 48 years). The tumor may grow to 
a massive size (8-45 cm, mean 16 cm). Presentation is usually 
obstructive urinary and lower intestinal tract symptoms due 
to compression by the large tumor. Other symptoms include 
hematuria and pelvic pain. Serum PSA is often elevated. 
Grossly, the tumor exhibits multiple variably sized locula- 
tions with regular lumina, attached to the identifiable prostate 
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(Figure 9.8). The cysts may contain serous, serosanguinous, or 
mucinous fluid. The cyst septations are predominantly thin, 
but may also have thicker areas. Histologically, the cysts are 
lined with benign low columnar or cuboidal acinar cells with 
basally situated nuclei and identifiable basal cells. The epithe- 
lia can also be attenuated or may have squamous metaplasia. 
The cell lining is positive for PSA, and basal cells can be high- 
lighted by basal cell markers (HMWK or p63). The stroma is 
similar to the usual prostatic fibromuscular stroma or is less 
cellular. GMC has a benign outcome with no recurrence after 
complete resection. 


Cystadenocarcinoma 


Giant multilocular cystadenocarcinoma (GMCA). There are 
about 20 prostatic GMCA reported in the English lan- 
guage.°*”** These tumors are also referred to as prostatic 
cystic carcinomas or cystadenocarcinomas. We made a 
distinction between GMCA and “microscopic” cystadeno- 
carcinoma (MC) (discussed below) because of the differing 
clinical presentation and pathology. Patients range from 
49 to 91 years old (mean 69 years). Similar to GMC, these 
patients usually present with obstructive urinary or lower 
intestinal tract symptoms because of the large mass. Serum 
PSA is often elevated (2.9-325 ng/ml, median 35ng/ml). 
Interestingly, the cyst fluid may have a markedly elevated 
PSA level (up to 189 000 ng/ml). The tumor measures 1.8- 
16cm (mean 8cm) and may invade into the extraprostatic 
tissues and adjacent organs (Figure 9.9). Grossly, the tumor 
shows multiple large cystic or honeycomb cavities with 
excrescences and an irregular to smooth luminal surface. 
Typically, the large cysts are lined by ductal-type adenocar- 
cinoma with multiple intracystic papillations that can be 
exuberant. The neoplastic lining usually consists of strati- 
fied tall columnar cells with high-grade nuclei. Foci of low 
columnar, cuboidal, and attenuated tumor cell lining may 
be present. Smaller cysts of ductal type adenocarcinoma 
with intracystic papillae are intermingled with the larger 
cysts. The cysts’ epithelia are positive for PSA and AMACR, 
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Figure 9.8 (Aand B) Giant multilocular cystadenoma of the prostate with multiple cystic loculations. (C and D) Cysts are lined by benign acinar cells with distinct 


basal cells. 


and negative for basal cell markers (HMWK and p63). 
GMCA can be admixed with non-cystic ductal or acinar 
adenocarcinoma. Data on the outcome of GMCA is limited, 
but death and metastasis may occur. Prognosis appears to 
be related to the tumor extent. 

The pathogenesis of GMCA is still under discussion. One 
pathway is that GMCA evolved from a pre-existing GMC, as 
illustrated in a recent report of a 50-year-old man with a 9.5 cm 
cystic mass that exhibited distinct areas of GMCA and GMC.” 
Another route is direct carcinoma development from small 
(MC) to large (GMC) neoplastic cysts, since small cysts in MC 
are also seen in GMCA and most GMCAs do not contain non- 
malignant cysts of GMC. 


Microscopic cystadenocarcinoma (MC). We recently reported four 
examples of prostatic cystadenocarcinoma that, in contrast to 
GMCA, contain small neoplastic cysts that are not clinically 
apparent.” The patients ranged from 48 to 69 years old and 
had cancer diagnosed after presenting with elevated PSA (3.5- 
10 ng/ml), hematuria, or pain, or in a similar manner to non- 
cystic prostatic adenocarcinoma. The prostate is not grossly 
distorted by the tumor, which is characterized by multiple 


small (<1 cm) cysts distributed in the parenchyma, usually in 
the peripheral zone (Figure 9.10). The cysts are lined mostly 
by ductal-type adenocarcinoma, with occasional intracystic 
papillary formations. The cystic lining cells are mostly 
stratified tall columnar cells with mild to moderate nuclear 
atypia. These neoplastic cysts are similar to the smaller cysts 
seen in GMCA. The tumor cell lining is positive for AMACR 
and PSA, and is mostly without basal cell marker (HMWK 
or p63) immunoreactivity. The neoplastic cysts are often 
admixed with non-cystic ductal or acinar adenocarcinoma. 
Data on outcome is limited, and it is unclear if the behavior 
will be similar to non-cystic adenocarcinomas, particularly 
the ductal type. 


Stromal Tumor with Phyllodes-type Growth 

Phyllodes-type growth (phyllodes tumor) may occur in a pros- 
tatic stromal tumor of uncertain malignant potential (STUMP) 
or stromal sarcoma.*“°*' Phyllodes-type tumors may exhibit a 
cystic growth, although it may also present as a solid and cystic 
tumor. Overall, these tumors occur in patients 25 to 86 years old 
(mean 55 years) and usually present with obstructive urinary 
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Figure 9.9 (A) Giant multilocular cystadenocarcinoma of the prostate (arrow). (B) Prostate distorted by a tumor with a cystic lumina. (C and D) Cysts with multiple 


papillary excrescences lined by ductal adenocarcinoma cells. 


symptoms and hematuria. These tumors are characterized by 
a unique biphasic pattern exhibiting leaf-like growth with slit- 
like compression of benign glandular epithelium and hypo- to 
hypercellular spindle cell stroma. The epithelium consists oflow- 
columnar to cuboidal acinar cells with basal cells. The spindle 
cell stroma may exhibit occasional subepithelial condensation. 
Distinction of STUMP or sarcoma is based on stromal histol- 
ogy, the latter exhibiting greater cellularity, pleomorphism, and 
increased mitotic activity. The leaf-like phyllodes pattern is more 
common with low-grade stromal tumors. The neoplastic stro- 
mal cells are positive for CD34 and PR, and the epithelial cells 
for PSA and PSAP, with basal cell marker (HMWK and p63) 
positivity. STUMP does not exhibit aggressive behavior, but can 
recur or transform into an overt stromal sarcoma. Metastasis 
and death may occur with prostatic stromal sarcoma. 


Pseudocystic Prostate Carcinoma 

Cystic hemorrhages or necrosis may also occur in large pros- 
tatic carcinomas forming pseudocystic cavities. Distinction 
from true cysts can be difficult on imaging. Histologically, 


pseudocystic carcinomas can be distinguished from cystadeno- 
carcinomas by the absence of a true cyst wall epithelial lining. 


39.4.2 Seminal Vesicle 


Cystadenoma and Mixed Epithelial and Stromal Tumor 


Cystadenoma is a benign epithelial neoplasm of the seminal 
vesicle lacking significant stromal proliferation or containing 
only the usual seminal vesicle-type stroma.“ Mixed epithe- 
lial and stromal tumor (MEST) is a seminal vesicle neoplasm 
with proliferation of both glandular and stromal elements.” 
There is a considerable overlap in the literature regarding 
cystadenoma and low-grade MEST. Recently, the 2016 WHO 
classification unified both entities under MEST, although this 
spectrum remains debatable.®” There have been <30 cases of 
cystadenoma/MEST reported, including the malignant cases. 
The patients range from 31 to 70 years old (mean 49 years) and 
usually present with obstructive urinary symptoms, including 
acute urinary retention. Other symptoms include lower abdom- 
inal pain, painful ejaculation, and constipation. A few cases 
are asymptomatic, and are only discovered on pelvic or rectal 
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examination. The serum PSA level is usually normal and CA125 
is not elevated (in contrast to seminal vesicle adenocarcinoma). 

The tumor measures 3-16cm (mean 8.9cm) centered in 
the region of the seminal vesicle between the rectum and uri- 
nary bladder or prostate. The tumor is a lobulated mass with a 
multilocular or solid-cystic cut surface and can be contiguous 
with identifiable seminal vesicle remnants. The cysts may con- 
tain serous, serosanguinous, or gelatinous fluid. Histologically, 
cystadenoma consists of multiple variably sized cyst and gland 
formations lined by one or more layers of benign cuboidal to 
low-columnar cells with bland nuclei (Figure 9.11). Cellular 
lipofuscin pigments may be present. The cysts and glands may 
contain homogeneous or amorphous eosinophilic materi- 
als. The stroma resembles the usual seminal vesicle stroma or 
is less cellular. MEST consists of biphasic growth of glandular 
and stromal elements and some may have a broad leaf-like 
(phyllodes-type) growth (Figure 9.12). The cysts and glands can 
be branching, irregular or distorted, and lined by bland cells 
similar to cystadenoma. The stroma is composed of spindle 
cells with varying degree of cellularity and may exhibit higher 


D) Intracystic papil- 


cellularity around the cystic and gland formations. Rarely, the 
stroma can be myomatous (adenomyoma) or myxomatous. The 
cystic and gland lumina may contain homogeneous or amor- 
phous eosinophilic materials, mucinous materials, or crystal- 
line debris. The cyst epithelium is positive for pankeratin and 
HMWK, and negative for PSA and PSAP, which are helpful in 
distinguishing MEST from prostatic phyllodes tumor (stromal 
tumor). The stroma in MEST is positive for vimentin, desmin, 
and CD34. Grading of MEST is based on the stromal features 
with high-grade tumors exhibiting increased cellularity, sig- 
nificant mitosis, marked nuclear atypia and pleomorphism, 
and tumor necrosis. Cystadenoma has a benign course, but can 
recur. Metastasis and death have been reported in high-grade 
MEST. 


Adenocarcinoma 


Seminal vesicle adenocarcinoma may exhibit cystic growth; but 
can also be solid. This tumor is rare, with only about 65 cases 
reported.“ The patients range from 19 to 90 years old (mean 
63 years) and usually present with bladder outlet obstruction, 
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Figure 9.11 (Aand B) Seminal vesicle cystadenoma with multiple cystic loculations. (C and D) Cyst lining consists of benign epithelia with scattered pigments. 


hematuria, hematospermia, or pain. Serum CA125 may be ele- 
vated and PSA is normal, in contrast to prostatic adenocarci- 
noma. Grossly, the tumor can be partly cystic or solid. The most 
recognizable histology is a papillary pattern lined by colum- 
nar cells. Other growths are glandular or poorly differentiated 
with solid, nested, or cord-like patterns. The neoplastic cells are 
positive for CA125 and negative for PSA and PSAP. Prognosis 
is extremely poor and most have metastasis at the time of 
diagnosis. 


99.5 Analogy with Gynecologic Tract 
Tumors 


The prostate female homolog, the Skene gland, rarely gives rise 
to adenocarcinoma that resembles prostatic adenocarcinoma, 
including with PSA positivity.” The Cowper gland female 
homolog, the Bartholin gland, also gives rise to glandular, 


squamous, transitional, adenoid cystic, or other carcinoma 
types.“ However, Skene and Bartholin carcinomas are typi- 
cally non-cystic tumors. Adenocarcinoma may arise from 
mesonephric duct remnants in the cervix and vagina, but these 
have solid or nodular growth.” The putative mesonephric 
duct-derived female adnexal tumor of probable Wolffian origin 
(FATWO) can be a cystic tumor.” FATWO, however, is char- 
acterized by a sieve-like pattern that is distinct from the usual 
tumors of mesonephric duct-derived structures (e.g. seminal 
vesicle) in males. Prostatic ductal adenocarcinoma used to be 
referred to as “endometrioid carcinoma” of the prostate. This 
is because of its morphologic resemblance to the female endo- 
metrioid adenocarcinoma and the belief that it arises from the 
possible uterine and vaginal homolog, the prostatic utricle. 
However, it is now recognized that ductal adenocarcinoma orig- 
inates from the prostatic acini and the proposed female vagina/ 
uterus homolog of prostatic utricle is being debated. 
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Figure 9.12 (Aand B) Seminal vesicle MEST. (C and D) Leaf-like growth consisting of stromal proliferation and benign epithelia with pigments. 
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$210.1 Introduction 


Biphasic tumors are neoplasms with epithelial and stromal 
components. Such neoplasms can be seen in both the female and 
male genital organs. In the female genital organs, endometrial 
polyps, adenomyoma, and adenofibroma are lesions in which 
both components are histologically benign. Adenofibroma 
has the architectural pattern of adenosarcoma. However, the 
stroma shows fibrosis and hypocellularity. Mitotic figures are 
either absent or rare. It can be considered as the far end “low- 
grade” in the morphological spectrum of adenosarcoma. The 
uterine corpus is the most frequent location (Figure 10.1) 
where it shows a polypoid mass with a wide stalk in the uterine 
cavity. It can be seen also in the vagina, cervix, fallopian tube, 
or ovary.” 

In the male genital organs, spindle cell lesions of the pros- 
tate, which are relatively infrequent, include a variety of entities. 
A subset of such lesions can also be seen in other organs, and 
includes leiomyosarcoma and solitary fibrous tumor. Lesions 
such as gastrointestinal stromal tumors (GIST) can involve the 
prostate gland secondarily and yet present as a primary neo- 
plasm.’ Another subset is specific to the prostate gland and 
includes biphasic tumors such as stromal tumors of uncertain 
malignant potential (STUMP) (Figure 10.2), stromal sarcoma 
(SS) (Figure 10.3), and sarcomatoid carcinoma (i.e. carcinosar- 
coma) (Figure 10.4).*° 

Tumors with mixed epithelial and stromal elements are 
rare in the seminal vesicle, ranging from benign to overtly 
malignant (Figure 10.5). For these neoplasms reported under 
various names, including cystadenoma, the term “mixed 
epithelial-stromal tumor” has been proposed, with distinc- 
tion of grades based on the morphological features and clinical 
behavior.’ 

This chapter focuses on a limited number of biphasic tumors 
of the urogenital tract, i.e. tumors that share similarities in terms 
of morphology and clinical significance. 
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$10.2 Biphasic Tumors of the Prostate 
10.2.1 STUMP and Stromal Sarcoma 


Stromal tumors originating from the specialized stroma of the pros- 
tate, which are quite rare, show diverse morphological patterns. The 
tumors belonging to this group have been described by a variety 
of names, such as atypical stromal (smooth muscle) hyperplasia, 
phyllodes type atypical stromal hyperplasia, and phyllodes tumor 
(Figure 10.2). Since a phyllodes “leaf-like” pattern is observed only 
in a subgroup of benign and malignant stromal tumors, descrip- 
tive terms such as STUMPs and SSs have been introduced.**” These 
terms have been endorsed by the 2016 WHO Classification of 
Tumours of the Urinary System and Male Genital Organs.‘ 

STUMPs occur between the ages of 27 and 83 years, with a 
median age of 58. Patients present with urinary obstruction, 
followed by abnormal rectal examination, hematuria, palpable 
rectal mass, or elevated levels of serum prostate-specific antigen. 

Macroscopically, STUMPs are white-tan with a solid or solid- 
cystic pattern and cysts filled with bloody, mucinous, or clear 
fluid. Such tumors may involve either the transition zone or the 
peripheral zone. They range in size from microscopic lesions to 
up to 15 cm.* 

Four morphological patterns of STUMP have been reported:° 


1. Hypercellular stroma with scattered atypical, but 
degenerative-appearing cells admixed with benign prostatic 
glands. Approximately 50% of all STUMP cases show 
this pattern, characterized by stromal hypercellularity 
and atypical cells intermixed with, but not compressing, 
benign ducts and acini. The atypical stromal cells are 
hyperchromatic and pleomorphic, with a degenerative 
appearance. Mitotic figures are absent. Although the 
admixed glands resemble normal benign glands, the glands 
within a STUMP are more crowded than ducts and acini in 
the surrounding uninvolved prostate. There is no association 
of this pattern of stromal tumor with stromal sarcoma. 
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Figure 10.2 Microscopic features of a STUMP. 


2. Hypercellular stroma consisting of bland fusiform stromal 
cells admixed with benign glands. Cases of STUMP 
demonstrating hypercellular, elongated bland stromal cells 
with admixed glands may be occasionally misdiagnosed 
as a stromal proliferation associated with benign prostatic 
hyperplasia (BPH), even though the extent of stromal 
hypercellularity and the eosinophilic nature of the 
cytoplasm is unique. 

3. Leaf-like hypocellular fibrous stroma covered by benign- 
appearing prostatic epithelium similar in morphology to a 
benign breast phyllodes tumor. This benign pattern may 
also contain atypical, degenerative-appearing stromal cells 
and may be associated with a series of benign epithelial 
proliferations, including basal cell hyperplasia, or 
sclerosing adenosis. 


ie ei Re ap ae 
0.1 Macroscopic appearance (A) of a polypoid mass with a wide stalk in the uterine cavity and microscopic features (B) of an adenosarcoma of the uterus. 


4. Myxoid stroma containing bland stromal cells and often 
lacking admixed glands. This pattern of STUMP may be 
confused with stromal nodules of BPH, although the 
myxoid pattern of STUMP consists of extensive sheets 
of myxoid stroma without the nodularity seen in BPH or 
occasionally myxoid stroma admixed with benign glands. 


Stromal sarcomas tend to affect a slightly younger popula- 
tion, with an age range of 25-86 years. Approximately 50% of 
all cases of stromal sarcoma occur before the age of 50 years. It 
may arise de novo or may exist in association with either a pre- 
existing or concurrent STUMP, thereby suggesting potential for 
STUMPs to progress to sarcomas in some cases.** 

Macroscopically, SSs show predominantly tan-white, solid, 
fleshy neoplasms ranging from 2 to 18cm (Figure 10.3). Areas of 
hemorrhage or small cysts may be seen. Microscopically, SSs either 
show a solid growth of neoplastic stromal cells, with storiform, 
epithelioid, fibrosarcomatous, or no patterns, or may be admixed 
with benign prostatic glands. SSs may demonstrate in rare cases, 
leaf-like glands with underlying hypercellular stroma (also termed 
malignant phyllodes tumors; Figure 10.3). Stromal sarcomas may 
be subclassified into low and high grades, the latter being defined 
by moderate to marked pleomorphism, hypercellularity, increased 
mitotic activity, and occasional necrosis. Immunohistochemical 
findings are similar to those of STUMPs, with vimentin reactivity, 
and positivity for CD34 and progesterone receptor.° 

The variability in clinical behavior of STUMPs and SSs, and 
their occasional coexistence, lead to challenges in patient man- 
agement and treatment. Although many STUMPs may behave 
in an indolent fashion, their unpredictability in a minority of 
cases and the lack of correlation between different histological 
patterns of STUMPs and sarcomatous dedifferentiation war- 
rant close follow-up and consideration of definitive resection in 
younger individuals. Expectant management with close clinical 
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Figure 10.4 Macroscopic appearance (A) and microscopic features (B) of a sarcomatoid carcinoma (carcinosarcoma) of the prostate with HMWCK expression in 
the epithelial component (C) and smooth muscle differentiation. (D) Smooth muscle actin immunohistochemistry. 
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follow-up could be considered in an older individual with a 
limited lesion on biopsy, where there is no lesion identified on 
digital rectal exam or on imaging studies. Low-grade sarcoma 
can locally invade, despite having at times relatively bland cytol- 
ogy, and high-grade sarcoma has the potential to metastasize to 
distant sites.° 


10.2.2 Sarcomatoid Carcinoma 
(Carcinosarcoma) 


This is a rare type of prostatic cancer with approximately 100 
cases reported." It is composed of an admixture of both 
malignant glandular and spindle cell elements. It has been 
shown that both the epithelial and spindle cell components are 
clonally related. Even in cases with heterologous elements, the 
spindle cell component expresses cytokeratin, thus supporting 
a common origin rather than a collision tumor. The reason for 
considering sarcomatoid carcinoma and carcinosarcoma as a 
single entity is that the clinical outcome is the same, regardless 
of whether a heterologous component is seen. 

Patients with sarcomatoid carcinoma (carcinosarcoma) usu- 
ally have a previous history of prostatic acinar adenocarcinoma 
treated with external beam radiation, hormonal therapy, a com- 
bination of external beam radiation and hormone therapy, or 
brachytherapy. The time between the original diagnosis of ade- 
nocarcinoma and that of sarcomatoid carcinoma can span from 
6 months to 16 years (mean 6.8 years). The mean age of presenta- 
tion is 70 years. 

Sarcomatoid carcinoma (carcinosarcoma) demonstrates a 
variety of morphological patterns. The epithelial component 
is composed of high-grade acinar adenocarcinoma or a sub- 
type of prostatic carcinoma, including small cell, squamous, 
adenosquamous, and ductal carcinoma (Figure 10.4). The sar- 
comatoid component shows malignant histological features, 
such as hypercellularity, enlarged and hyperchromatic nuclei, 


Figure 10.5 Microscopic features of a mixed epithelial-stromal tumor of the seminal vesicle with HMWCK expression in the epithelial component. 


frequent mitotic figures, and necrosis. Bizarre pleomorphic 
tumor giant cells can be seen in the sarcomatoid component. In 
approximately 30% of tumors, heterologous elements with the 
features of rhabdomyosarcoma, chondrosarcoma, or osteosar- 
coma are also identified. 

In some tumors with a recent history of prostatic adenocarci- 
noma treated by radiation therapy, the recurrent tumor is com- 
posed ofa pure spindle cell population. Such tumors may not fit 
into any of the typical morphological patterns of sarcomas seen 
in the prostate gland. Even if these lesions do not express kerat- 
ins, the likelihood is that they are sarcomatoid carcinomas (car- 
cinosarcoma) rather than sarcomas. Postradiation sarcomas 
usually occur many years after the treatment. It is recognized 
that many sarcomatoid carcinomas (carcinosarcoma) express 
keratin in the spindle cell component only focally. 

Patients with sarcomatoid carcinoma (carcinosarcoma) have 
very poor outcomes, with a risk of death of 20% within one year 
of diagnosis and metastases to various organs, such as liver, 
bone, and lung. 


510.3 Biphasic Tumors of the Seminal 
Vesicles 
10.3.1 Mixed Epithelial—Stromal Tumor 


The most common malignant neoplasm of the seminal vesicle 
is adenocarcinoma, followed by primary sarcomas, and rare 
biphasic neoplasms with epithelial and stromal components. 

Biphasic neoplasms have been reported using a variety of 
terms, such as “epithelial-stromal tumor,” “cystic epithelial- 
stromal tumor,’ “cystadenoma, “cystomyoma,” “mesenchy- 
moma, “Miillerian adenosarcoma-like tumor; “phyllodes 
tumor? and “cystosarcoma phyllodes” The term “mixed 
epithelial-stromal tumor” (MEST) has been recently pro- 
posed to replace these various names, with grades based on 


morphological features and clinical behavior.’ 
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Histologically, the glands and the cysts are usually round- 
to-oval, some being irregular or slit-like. The epithelial lin- 
ing shows papillary luminal infoldings, and varies from flat 
to cuboidal and columnar. Hobnailing or tufting can be seen 
focally. The basal cell layer is inconspicuous. The stromal 
component between the glands and the cysts shows vari- 
able cellularity, including pleomorphism and nuclear atypia, 
ranging from benign to malignant in their morphology 
(Figure 10.5). Fibrous or muscular differentiation with con- 
densation around glands and cysts has also been observed. 
Absent or very low mitotic activity is seen in the low-grade 
category. 

Histological features to be evaluated when grading the 
histological spectrum of benign to malignant MEST include 
stromal atypia, mitotic activity, nuclear pleomorphism, and 
necrosis.” 


e Low-grade MEST. No stromal atypia and absence of any 
mitotic activity; nuclear pleomorphism either not seen, or 
focal and mild (at most); tumor necrosis not present. 

e Intermediate-grade MEST-UMP. Increased stromal 
cellularity with low mitotic activity; nuclear atypia 
and pleomorphism present; tumor necrosis not 
present. 

e High-grade MEST. Increased stromal cellularity and 
significant mitotic activity, marked nuclear atypia and 
pleomorphism; extensive tumor necrosis. 


The main differential diagnosis is with biphasic tumors origi- 
nating from the prostate, i.e. STUMP and prostatic SS.° Unlike 
these tumors in the prostate, seminal vesicle MESTs are cen- 
tered in the seminal vesicle and recapitulate its histology and the 
immunophenotype. Unlike STUMP and SS, MESTs are negative 
for prostate markers and the epithelium of the cysts is positive 
for cytokeratin 7. STUMP, SS, and MEST cannot be reliably dif- 
ferentiated based on the stromal expression of vimentin, actin, 
desmin, or CD34.’ 

Surgical intervention is considered the most appropri- 
ate choice, even for low-grade tumors. Postsurgical clinical 
outcome is of paramount importance to classify the bipha- 
sic neoplasms of the seminal vesicles. However, collected 
clinical data are scant to define their precise malignant 
potential. 
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$11.1 Introduction 


In pathology, the finding of normal-appearing tissue in ectopic 
sites is intriguing. This is a common feature in teratomatous 
neoplasms in the ovary, testis, retroperitoneum, mediastinum, 
and central nervous system, and it is even more interesting when 
the normal tissue is found as ectopias, without a clear terato- 
matous appearance. The identification of these normal tissues 
in abnormal locations stimulates the formulation of hypotheses 
concerning their histogenesis. More complex is the identifica- 
tion of and the speculation about tissues that normally are con- 
nected with one gender being found in the other gender, such as 
ectopic prostatic tissue in the female. 


911.2 Ectopic Prostatic Tissue in the Female 


Prostatic tissue has occasionally been described in different sites 
in the urogenital tract of women, including the cervix, vagina, 
vulva, paraurethral glands, and ovary. Ectopic prostatic tissue is 
an uncommon incidental finding in a surgical specimen within 


©Figure 11.1 Ectopic prostatic glands in the cervix: high magnification 
showing two cell layers. (Courtesy of Glenn McCluggage.) 
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the cervical or vaginal stroma without the involvement of the 
surface, and it can also take the form of a tumor-like mass. 
This rare finding has been described in patients with an age 
range from 21 to 77 years. In the lower female genital tract, 
ectopic prostatic tissue is a benign lesion, based on its morphol- 
ogy, and the presence of a double cell layer. However, follow-up 
of larger numbers of cases is needed to determine its behavior. 
Histopathology reports describe prostatic ducts and acini with 
undulating borders beneath the cervical squamous epithelium. 
Prostatic glands do not involve the cervical mucosae. The glands 
were lined by two cell layers: a basal cell layer with cuboidal 
flattened cells with bland nuclei, and a superficial layer with 
columnar cells and secretory features (Figures 11.1 and 11.2). 
In ectopic prostatic tissue of the cervix, a cribriform pattern 
has been also reported. Unlike hyperplastic acinar glands in the 
prostate of a man, in the cervix, the prostatic glands show prom- 
inent squamous metaplasia and basal cell hyperplasia (Figures 
11.3 and 11.4), and lack features of smooth muscle hyperpla- 
sia among the glands. In male prostatic hyperplasia, squamous 
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Figure 11.2 Ectopic prostatic glands in the cervix: high magnification 
showing two cell layers with squamous metaplasia. (Courtesy of Glenn 
McCluggage.) 
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©Figure 11.3 Prostatic glands in the cervix showing prominent squamous ©Figure 11.4 Prostatic glands in the cervix showing squamous metaplasia 
metaplasia. (Courtesy of Glenn McCluggage.) and basal cell hyperplasia. (Courtesy of Glenn McCluggage.) 


Figure 11.7 Columnar cells of the prostatic glands in the cervix: H&E (A), PSA-positive staining (B). (Courtesy of Glenn McCluggage.) 


differentiation and basal cell hyperplasia are uncommon fea- 
tures (Figures 11.5 and 11.6); the squamous differentiation in 
male patients is related to estrogen therapy. 

The histologic features of the prostatic glands are the 
hallmarks of differential diagnosis from other glandular 
proliferations of the cervix and the vagina; in addition, immu- 
nohistochemical stains are able to rule out common ambigui- 
ties: the columnar cells of the glands stain with PSA (Figure 
11.7) and PSAP, while the basal cell layer stains with high 
molecular weight keratin (34 beta E12), similar to what is seen 
in prostatic hyperplastic glands. Basal cells also stain with 
CD10. The prostatic glands of the cervix do not stain with ER 
and PR, but they stain with AR, like prostatic acini. 

Other uncommon findings have been reported in the 
female genital tract. Tubule-squamous polyps lined with 
squamous epithelium with focal glandular differentiation, 
immunoreactive for PSA and PSAP have also been reported 
in the vagina‘; and small lobular clusters of benign glands, 
PSA and PSAP positive, showing squamous metaplasia 
within superficial dermis, have been described in the vulva.** 
In addition, paraurethral Skene’s glands, located between the 
base of the urinary bladder and the vagina, may occasionally 
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present adenomyomatous hyperplasia or carcinoma.’ The 
Skene’s gland carcinoma resembles, morphologically and 
immunohistochemically, the prostatic adenocarcinoma 
(see Chapter 25). Skene’s glands in females are homologous 
to prostate glands in males. These glands derive from the 
urogenital sinus and this may be the origin of the ectopic 
prostatic tissue in the cervix, vagina, and vulva, because 
during embryogenesis the uterus and urogenital sinus are 
closely related. The presence of the prostatic tissue in the 
cervical or vaginal walls may also be explained through a 
monodermal teratoma composed of only prostatic tissue, 
through a metaplastic process of the endocervical glands, or 
through the mesonephric remnants that are located in the 
lateral wall of the cervix and the vagina. However, against 
these hypotheses there is the need for futher analysis: (a) ter- 
atomas in the cervix are exceptionally rare findings, unlike 
within the ovary; (b) glands are not present in the ectocer- 
vix or in the vagina, and consequently prostatic metaplasia 
of the endocervical glands and the histologic features of 
prostatic glands within the cervical, vaginal, or even the vul- 
var stroma, without involvement of the surface epithelium, 
rule out this proposal; (c) in addition, prostatic metaplasia 
of Miillerian glands has not been described in the endome- 
trium or fallopian tube. 

Mesonephric remnants have been described in the cer- 
vix that are CD10 and AR positive, like prostatic tissue 
(Figures 11.8 and 11.9), but mesonephric remnants have not 
been reported in association with prostatic tissue in the cervix; 
in addition the mesonephric remnants do not present squamous 
differentiation. 

A case of extensive transitional cell metaplasia and ectopic 
prostatic tissue was encountered in the uterine cervix and in the 
vagina of a 23-year-old woman with adrenogenital syndrome. 
Prolonged androgen stimulation may play a role in the develop- 
ment of prostatic tissue.* 

Ectopic prostatic tissue has been also reported in the ovary. 
In this site, the prostatic tissue usually has been associated 
with a mature cystic teratoma,’ and even a prostatic-type 


Pe. at ee 5 
> se a i 
4 Aad A: An i 4 ag 
ge sigh OH > EaR K 
ie ma SRN T 


Figure 11.9 Mesonephric remnants in the cervix, CD10 luminal expression (A) and AR nuclei positive stain (B). 
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Figure 11.10 Prostatic-type polyps of the urethra: H&E staining (A), PSA positivity of the prostatic glands (B). 


adenocarcinoma arising from prostatic tissue in a mature cystic 
teratoma of the ovary has been reported.” Prostatic tissue has 
been occasionally described in the hilum of the ovary. In this site, 
the prostatic tissue has been postulated to originate from hilar 
mesonephric remnants. Ovarian hilum is an unlikely site for 
ovarian teratoma.” 


11.3 Ectopic Prostatic Tissue in male 
Patients 


Ectopic prostatic tissue is extremely rare in males. It is occasion- 
ally reported in the lower urinary tract, most commonly in the 
bladder and urethra. Ectopic prostatic tissue has histologic and 
immunohistochemical characteristics that are indistinguishable 
from those of normal prostatic tissue, and most likely represents 
the persistence of embryonic structures." A few anecdotal cases 
have also been reported in the epididymis, penis, mucosa of the 
anus, pericolic fat, spleen,'*"'* and even in the seminal vesicle 
in a patient with prostate cancer, causing difficulties in cancer 
staging.” As for cervix or vagina specimens in females, in male 
patients the diagnosis of this feature is related to awareness of 
the finding and immunohistochemical confirmation of the pros- 
tatic phenotype of the glands in an unusual site. In addition to the 
well-known prostatic-type polyps of the urethra (Figure 11.10), 
ectopic prostatic tissue has been described in the midline of the 
bladder,””-” like a solid large hyperplastic mass or a carcinoma in 
the ectopic prostatic tissue.’ Prostatic tissue in testicular tera- 
tomas has also been reported.” 
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Chapter 


The mesonephric or Wolffian duct is a paired organ, which 
is present in mammals during embryogenesis; it connects 
the primitive kidney, the mesonephron, to the cloaca. In the 
female it regresses, while in the male, under the influence of 
testosterone, it serves as the anlage for the male reproductive 
organs. Wolffian structures are male urogenital structures 
that include the efferent ducts of the testis, the epididymes, 
the vasa deferentia, the seminal vesicles, and the ejaculatory 
ducts. Mesonephric remnants may remain both in females 
and males, with glands or cysts, which may be the source of 
difficulties in differential diagnosis. 


912.1 Mesonephric Remnants of the 
Gynecologic Tract 


In females, the lack of production of testosterone causes duct 
regression; this may be incomplete and remnants may persist. 
The ducts, cysts, or glands, which show benign features, may 
cause confusion when they are identified in abnormal sites. 
The embryologic remnants occur without a predilection for 
site (pelvic cavity, broad ligament, cervix, fallopian tube, lymph 
nodes, and ovarian hilum), and they may give rise to neoplasms 
in rare cases. 

Gartner’s ducts are paired remnants that may give rise to 
cysts which are typically located lateral to the vaginal wall in the 
broad ligament, while in the male, the paired mesonephric ducts 
develop into the epididymis, the ductus deferens, the ejacula- 
tory ducts, and the seminal vesicles. 

The paroophoron is a small vestigial remnant of the meso- 
nephros, consisting of rudimentary tubules lying in the broad 
ligament between the epoophoron and the uterus. A similar ves- 
tigial structure, the aberrant ductule, has been found in the male. 

The epoophoron (also known as the organ of Rosenmiller 
or paraovarium) is analogous to the male epididymis. It is 
the most cranial mesonephric remnant, located in the lat- 
eral broad ligament, between the ovary and the Fallopian 
tube. 
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These remnant structures usually do not show sig- 
nificant gross findings, unless they form cysts. They are 
incidental findings characterized by small tubules lined 
with low-columnar to cuboidal cells without cilia, sur- 
rounded by prominent smooth muscle on microscopy 
(Figure 12.1). 

Embryonal mesonephric remnants may be also present in 
the form of tubules and glands within the cervical and vaginal 
stroma, in the lateral walls. They have been reported in 22% 
of specimens.'” In the cervix, they are below the endocervical 
glands.’ Unlike Müllerian cells, mesonephric cells lack both 
mucinous secretion and cilia, and are characterized by round 
nuclei that may overlap, without mitotic activity (Figure 
12.2). The cells express CD10 (luminal), but do not express 
PAS, while in the tubular lumen there is eosinophilic mate- 
rial, which is PAS positive (Figure 12.3). The dilated tubules 
of cuboidal cells with eosinophilic secretions, surrounded by 


©Figure 12.1 Mesonephric remnants in the ovarian hilum: H&E 5x (A), H&E 
20x< (B). 


endocervical stroma, may undergo atypical hyperplastic or 
malignant changes. Mesonephric hyperplasia is uncommon, 
it has been classified as diffuse, lobular, or ductal, with diffu- 
sion to the anterior or posterior cervical walls or to the vagina 
(Figures 12.4 and 12.5). Mesonephric remnants or hyperpla- 
sia may cause abnormalities in the pap smear.‘ In fact, the 
mesonephric glands are beneath and among the endocervical 
glands with ampullary ducts extending to the endocervical 
surface. Among mesonephric hyperplasia, the lobular type 
is the most common. The usual appearance consists of small 
glands or tubules that may be arranged around a mother duct. 
In the majority of the cases, mesonephric hyperplasia is an 
incidental finding, but occasionally it may cause induration 
of the cervical wall; diffuse mesonephric hyperplasia may be 
found in older patients, even in 15-25 mm size lesions, with- 
out cytologic atypia. Lobular-type mesonephric hyperplasia 
is mostly characterized by ducts. 
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Mesonephric hyperplasia should be differentiated from 
mesonephric carcinoma (Figure 12.6), which is clinically 
symptomatic with cervical mass and histologic features of 
atypia, high mitotic activity, high Ki67 index, and vascu- 
lar invasion. The tumor involves overlying endocervical 
mucosa; it is invasive and may cause a stromal response. 
Mesonephric carcinomas are very uncommon subtypes. In 
the past the number of neoplasia originating from the meso- 
nephric duct has been overestimated; in fact clear cell ade- 
nocarcinomas of the genital tract have been thought to be 
mesonephric derivates before being recognized as Miillerian 
in origin. The mean age at diagnosis of the rare mesonephric 
carcinoma of the cervix is 49 years." These tumors are com- 
posed of small, bland, and round tubules lined with stratified 
columnar or cuboidal cells with inconspicuous cytoplasm 
and rare mitotic figures. Many of the tubules contain dense 
eosinophilic material. In the majority of cases, the tumors 
have been reported in association with mesonephric hyper- 
plasia. When the mesonephric hyperplasia is diffuse, the dif- 
ferential diagnosis between malignancy and hyperplasia may 
be very difficult. In other cases, the differential diagnosis 
with other malignancies such as clear cell carcinoma, endo- 
metrioid carcinoma, or adenoma malignum may be simpli- 
fied by the presence of mesonephric hyperplasia. Malignant 
mixed mesonephric tumors have also been reported.‘ In the 
majority of cases, mesonephric carcinoma expresses CD10 
and keratins, and it may express vimentin, calretinin, PAX8, 
TTF1, and p16 focally. These tumors do not stain with ER 
and PR. Mesonephric carcinoma is not associated with HPV.’ 
This neoplasm has an indolent course with late recurrence 
and metastasis.* 

Mesonephric carcinoma or Wolffian tumor may arise in the 
ovarian hilum in rare cases and may mimic Sertoli, Sertoli- 
Leydig, or granulosa cell tumors and even endometrioid and 
serous ovarian carcinoma. The tumor may cause a palpable mass 
or be discovered as an incidental finding, and does not stain with 
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° Figure 12.3 Mesonephric cells: CD10 luminal positivity (A). PAS-negative stain in the mesonephric cells with PAS-positive eosinophilic material in the tubular 


lumen (B). 
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Figure 12.4 Mesonephric hyperplasia in the cervical wall: H&E 4x (A), H&E 10x (B). (Courtesy of Sigurd Lax.) 
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Figure 12.5 The mesonephric glands are beneath and among the endocervical glands with ampullary ducts extending to the endocervical surface H&E 2x (A). 


The cells are without cytologic atypia H&E 20x (B). 


EMA. The majority of reported cases showed a benign course, 
with only a few presenting an aggressive course. 


12.2 Hyperplasia of Mesonephric 
Remnants of the Prostate 


Mesonephric remnants, similar to those commonly seen in the 
female genital tract, may also be rarely seen in the prostate or 
periprostatic tissues, where they may become hyperplastic. Their 
importance resides in the fact that they can be misdiagnosed as 
prostatic adenocarcinoma. Rare cases may have an infiltrative 
pattern between smooth muscle bundles in the bladder neck, 
the prostate tissues, or even periprostatic soft tissues, thus giving 
a neoplastic appearance with a compelling differential diagno- 
sis scenario. There have been less than 30 cases reported in the 
literature, mostly in patients with symptomatic benign prostatic 
hyperplasia and with an age range of 50-90 years. They usu- 
ally present a benign course,™" and are more commonly seen 
in transurethral resection specimens, with an incidence of less 
than 1% of specimens. Some examples may be seen in consulta- 
tion from transurethral resections of prostate tissue with wrong 


diagnosis of Gleason 3+3 = 6 prostatic acinar adenocarcinoma 
(Figure 12.7). 

Microscopically, mesonephric remnants show a vaguely lob- 
ular or infiltrative growth of small tubules with cuboidal lining 
epithelium. Occasionally, eosinophilic luminal secretion may 
be present. The lesion shows bland cytology with no evidence of 
nuclear enlargement or prominent nucleoli. Typically, the lesion 
is negative with PSA or PSAP, and does not highlight basal cells 
with 34BE12. However, some cases may show focal 348E12 
staining in lining epithelial cells. 

The main differential diagnosis of hyperplasia of mesonephric 
remnants includes verumontanum mucosal gland hyperpla- 
sia, nephrogenic adenoma, acinar adenocarcinoma, and other 
benign small acinar proliferations. 

In verumontanum mucosal gland hyperplasia, there is a 
small acinar proliferation with abundant corpora amylacea 
(Figure 12.8) seen adjacent to the urethra at the opening of 
the utricle and ejaculatory ducts. Tubules are lined by a sin- 
gle layer of columnar-to-cuboidal, PSA-positive cells with 
an underlying basal cell layer (34BE12- and p63-positive 
stains). 
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Figure 12.7 Mesonephric remnants in the prostate. 


Nephrogenicadenoma (metaplasia) mayinvolve prostatic 
parenchyma and typically contains variable sized tubules, 
occasionally cystic, with flattened epithelium, cellular 
“hobnail; and peritubular hyaline membrane. Typically the 
cells are PSA negative to weakly positive, PAX2 positive, 
PAXS8 positive, racemase positive, and p63 negative. 


Figure 12.8 Verumontanum mucosal gland hyperplasia with corpora 
amylacea. 


When infiltrative, verumontanum mucosal gland hyperpla- 
sia may simulate acinar prostate carcinoma, but the latter shows 
more infiltrative and less lobular appearance. Prostate adeno- 
carcinoma is PSA and racemase positive, but lacks basal cells, 
a finding that can be highlighted with basal cell markers using 
immunohistochemistry. 
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Differences 


Ferran Algaba and Vicente Peg 


The prostate and the breast are two organs with many similari- 
ties: lobular glands, gonadal steroid sensitivity, and diseases 
treated by some comparable therapeutic approaches. However, 
they also display evident embryologic, histologic, and physi- 
ologic differences.’ Probably for this reason, the pathologic 
evaluation is similar, but not exactly the same. The aim of this 
chapter is to compare the two pathologies, identifying their 
similarities and differences. 


$13.1 Normal Prostate Gland and Breast 
Gland 
& 13.1.1 Microscopic Anatomy 


The prostate consists of tubuloalveolar glands, surrounded by 
a stroma (fibrous tissue, smooth muscle and specialized hor- 
mone-responsive stroma), that drain directly into the urethra 
through 16 to 32 ducts. The cellular lining of the glands is iden- 
tical for ducts and acini except in the case of the paraurethral 
ducts, where urothelium is present in a very short length.” 

Unlike the morphology of the prostate, that of the breast var- 
ies according to the secretory phase, menstrual cycle, and, espe- 
cially, to pregnancy. The adult female breast consists ofa series of 
branching ducts and ductules that terminate in the acini, which 
are grouped together to form the lobules. This collecting system 
drains to the nipple, where the ducts are expanded to form lactif- 
erous sinuses. The terminal duct lobular unit (TDLU) is defined 
as extralobular ducts that subdivide into the intralobular acini. 
It constitutes the secretory part of the glandular tree and is the 
most proliferative, being the origin of the majority of epithelial 
lesions (with the exception of intraductal papillomas). This epi- 
thelial component of the breast is embedded within a stroma 
composed of varying amounts of fibrous and adipose tissue that, 
in fact, represents the majority of the breast parenchyma. 

The distribution of prostate glands was debated for a long 
time. The McNeal model is based on embryology and anatomic 
observations and incorporates pathologic correlation. McNeal 
divided the prostate into four zones: the anterior fibromuscular 
stromal zone; the central zone (25% of the glandular component), 
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which is conically shaped, with its base at the neck of the bladder 
surrounding part of the proximal urethra, and is crossed by the 
ejaculatory ducts; the transition zone (5% of the glandular com- 
ponent), located around the proximal urethra up until the point 
where it angles upwards; and the peripheral zone (70% of the 
glandular component), which is pear shaped and in contact with 
the central and transition zones. The peripheral zone constitutes 
the apex of the prostate and is the area most accessible for digital 
rectal examination.’ 

The ductal-lobular breast system is arranged to form seg- 
ments or lobes, although they are poorly defined anatomically. 


$213.12 Histology 


The cellular lining in both glands is predominantly composed 
of two cell layers surrounded by a basal lamina: the basal layer, 
and the inner or luminal layer. The importance of this bilayered 
system must be emphasized: in both organs it is frequently key 
to the distinction between benign and malignant lesions.** 


Basal Layer 

In the prostate the cells of this compartment have little cyto- 
plasm and express high molecular weight cytokeratin (34BE12) 
and p63. Most of the cells express receptors of the growth factors 
produced by the stroma; they lack androgen receptors. Isolated 
cells are neuroendocrine, with expression of chromogranin A, 
synaptophysin, and serotonin; it is also possible to find calci- 
tonin, bombesin, somatostatin, and other hormone-like pep- 
tides.” A small subpopulation of basal cells express androgen 
receptors, which suggests the possibility that transit cells from 
basal cells to luminal cells (intermediate cells) exist.’ 

The breast basal cells are myoepithelial cells, which can 
appear epithelioid with a clear cytoplasm, but most commonly 
show a flat configuration with thin and elongated nuclei that can 
make them difficult to recognize on H&E, especially when the 
gland is distended. Usually they stain for alpha smooth muscle 
actin, p63, smooth muscle myosin heavy chain, CD10, S100 pro- 
tein, calponin, and high molecular weight cytokeratins (such as 
5/6, 14, and 17). 
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Luminal Layer 

The prostate luminal cells (secretory cells), all of which have 
androgen receptors,’ express cytokeratins (CK) 8 and 18 
and secrete prostate-specific antigen (PSA), prostatic acid 


¢°2 Figure 13.1 (A) Normal prostate acini with H&E. (B) Normal prostate 
acini with PSA expression in secretory cells. (C) Basal cells in normal prostate 
acini (348E12). (D) Normal breast histology, p63 immunostain higlights the 
myoepithelial layer. 


phosphatase (PAP), and prostate-specific membrane antigen 
(PSMA). 

The inner breast cells vary from cuboidal to columnar, have 
an abundant cytoplasm, a central nucleus with estrogen and 


¢ Table 13.1 Similarities and dissimilarities of normal glands 


Prostate Breast 
Anatomy Zones (McNeal) Lobes 

well defined) (poorly defined) 
Basal layer Basal cells (348E12, p63) Myoepithelial cells 


ntermediate cells 
euroendocrine cells (CgA) 


(p63, actin, desmin, pS100) 


Luminal layer Secretory cells Secretory cells 


CK 5, 8, 14, 18) (CK 7,8, 18, 19) 
Androgen receptors Estrogen and progesterone 
PSA serum marker receptors 


No serum marker 


progesterone receptors, and express low molecular weight CKs 
(CK7, 8, 18, and 19) (Figure 13.1). 


3213.13 Basic Differences 


The prostate is less variable than the breast, without cyclical 
changes and with a well-defined topographic morphologic dis- 
tribution. The main differences are the hormone receptors, the 
absence of myoepithelial cells in the prostate and neuroendo- 
crine cells in the breast, and the use ofa luminal secretion of pros- 
tate cells (PSA) as aserum marker of prostate disease (Table 13.1). 


3 913.2 Benign Epithelial Proliferations 


Benign prostatic hyperplasia (BPH) is localized in the transition 
zone, probably owing to the androgenic stimulation activated 
by the synergism between estrogen and androgen, the accu- 
mulation of dihydrotestosterone, and the proliferative effect of 
neuroendocrine cells in a supposedly incomplete embryologic 
development. After an initial diffuse hyperplasia, a typical 
glandular and stromal nodular pattern appears, with compres- 
sion of the other prostate zones. Glandular hyperplasia may 
have a cribriform or a microglandular aspect (adenosis), or the 
basal cell proliferation may predominate. Very occasionally, 
a myoepithelial basal cell metaplasia (sclerosing adenosis) is 
observed in some nodules (Figure 13.2A-C)." 

Breast adenosis refers to a benign proliferation of tubules 
usually originating from the TDLU. This increase in the num- 
ber of mammary glandular units can be accompanied by the 
absence of distortion of the lobular architecture (i.e. simple or 
florid adenosis), by a stromal proliferation that compresses the 
glands (sclerosing adenosis), or by an infiltrative growth pattern 
(microglandular adenosis). With the exception of microglan- 
dular adenosis, these entities are characterized by proliferation 
of normal glandular structures, with both epithelial and myoep- 
ithelial layers present, with no atypical changes. Microglandular 
adenosis, on the other hand, lacks the myoepithelial component 
and glands are just surrounded by basement membrane, confer- 
ring an infiltrative pattern and making the differential diagnosis 
with invasive carcinoma difficult (Figure 13.2D). 


32 13.2.1 Basic Differences 


Apparently benign proliferations of both organs are restricted to 
specific areas with similar morphologies, except for sclerosing 
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adenosis (which in the prostate is associated with basal cell 
myoepithelial metaplasia, and in the breast, with stromal sclero- 
sis and distortion) and microglandular adenosis (where there is 
an absence of basal cells). 


$213.3 Intraepithelial Proliferative 
Lesions 


If one excludes the intraductal growth of BPH and carcino- 
mas, prostate intraepithelial lesions are categorized as prostatic 
intraepithelial neoplasia (PIN). This lesion is characterized by 
nuclear atypia of the luminal cells, with AMACR expression in 
the cytoplasm and total or partial preservation of the basal cells 
without any evidence of invasion.” The nuclear changes range 
from the mildest atypia (low-grade PIN) to very obvious altera- 
tions, with irregular nuclei and large nucleoli (high-grade PIN 
or HGPIN). Due to the poor reproducibility of low-grade PIN, 
its diagnosis is avoided and only HGPIN is referred to in pathol- 
ogy reports." Four frequently intermingled architectural pat- 
terns of HGPIN have been described: flat (28%), tufting (87%), 
micropapillary (85%), and cribriform (32%). This lesion shows 
quite close similarities to prostate carcinoma in terms of epi- 
demiologic, topographic, morphologic, and molecular aspects 
(Figure 13.3A-D).'° 

Intraductal proliferative lesions of the breast typically arise 
from the TDLU and range from usual ductal hyperplasia (UDH) 
to atypical ductal hyperplasia (ADH) and ductal carcinoma in 
situ (DCIS). UDH is characterized by a solid, fenestrated, or 
micropapillary proliferation of epithelial cells that look cyto- 
logically benign, with variable shape, size, and placement. They 
usually showa haphazard growth pattern that gives rise to irreg- 
ular lumens. Nuclear grooves and intracytoplasmatic inclusions 
are often visible, and no nuclear polarization around the lumens 
is seen. 

The distinction between ADH and UDH/low-grade DCIS is 
more reliant on quantitative than qualitative differences. In fact, 
ADH is defined as an intraductal proliferation that presents, in 
small part, neoplastic cells similar to those seen in low-grade 
DCIS. However, complete agreement is lacking on where to fix 
the cutoff for distinction between the two entities. Tavassoli and 
Norris proposed that low-grade DCIS with an extent less than 
2 mm should be considered as ADH, while Page et al. sug- 
gested that low-grade DCIS should involve at least two separate 
sites in order to be considered DCIS.” The 2011 WHO Working 
Group was unable to recommend only one of these approaches 
and finally proposed the use of a combination in clinical prac- 
tice (Figure 13.3E)."* 


$2 13.3.1 Basic Differences 


The clinical approaches to intraepithelial lesions in the pros- 
tate and the breast differ. In the prostate, only HGPIN, with 
evident nuclear atypia, is considered, whereas in the breast the 
distinction between ADH and UDH/low-grade DCIS relates 
more to disease extension than to the presence of nuclear 
atypia. 
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(A) Nodule of benign prostate hyperplasia (BPH). (B) Prostate 
sclerosing adenosis. (C) Microglandular benign proliferation in BPH (adenosis 
or atypical adenomatous hyperplasia). (D) Sclerosing adenosis (top) and micro- 
glandular adenosis (bottom) in breast. 


More than 95% of prostate carcinomas are acinar adenocarci- 
nomas with a similar phenotype to secretory cells (expression 
of CK8 and CK18, PSA production, and generally expressed 


nuclear androgen receptors). The typical morphologic fea- 
tures are microglandular monolayer proliferation with the 
absence of basal cells and irregular nuclei with large nucleoli, 
which are multiple in some cases (Figure 13.4A-C). Evidence of 
collagenous micronodules and circumferential perineural inva- 
sion are diagnostic criteria, but it is necessary to be very strict in 
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High-grade prostate intraepithelial neoplasia: (A) flat; (B) tufting; (C) 
papillary; (D) cribriform. (E) Usual ductal hyperplasia (top), atypical ductal hyperplasia (mid- 
dle), and ductal carcinoma in situ (bottom). 
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Acinar prostate carcinoma with monolayer microglandular 
proliferation (A), nucleoli in the malignant cells (B), and basal cell loss (346E12) 
(C). (D) Invasive carcinoma of no special type (so-called infiltrating ductal 
carcinoma, top) and classic invasive lobular carcinoma (bottom). 


identifying these features. The presence of luminal mucin and 
crystalloids can assist in diagnosis, but these are only indirect 
features. Further features of acinar prostate cancer that may be 
observed are: (a) progressive loss of the above-described typical 
pattern with emergence ofa cribriform pattern, (b) the presence 
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of solid nodules that may display central necrosis, and (c) the 
presence of isolated neoplastic cells.” 

Using McNeal’s model, around 70% of prostate carcinomas 
are in the peripheral zone (90% in the posterior or posterolateral 
area and 10% in the anterior horns),”"”” 7% are exclusively in the 


¢2Table 13.2 Similarities and differences of prostate and breast 


carcinomas 
Prostate Breast 
Similarities 
Hormone dependence Androgen Estrogen 
nsitu lesion HGPIN DCIS 
nsitu versus invasive Loss basal cells Loss myoepithelial cells 
Differences 
Palpable tumor Rare Often 
Radiologic localization n progress MRI Reliable 
eedle biopsy Targeted MRI Targeted 
Excision biopsy/treatment Focal therapy? Possible 
Common phenotype Acinar Ductal 
ultifocality Frequent Infrequent 
Grading Architectural Architectural+nuclear 


patterns atypia +mitosis 
transition zone, and the remainder are in both zones or of inde- 
terminate location.” Tumors with a smaller volume tend to be 
located in the apical portion; as their volume increases, the basal 
and subvesical portions also become involved.” Multifocality is 
present in approximately 80% of patients, half of whom have more 
than two nodules with frequent heterogeneous features.” The 
clinical significance of small nodules is still under discussion.” 

Around 70-75% of breast carcinomas are invasive carcino- 
mas of no special type, so-called infiltrating ductal carcinomas 
(although the WHO recommends the former term in order to 
avoid the implication that these tumors are derived only from 
ductal epithelium).’* In fact, this is an exclusion diagnosis, after 
all the special types of breast carcinoma have been ruled out. This 
is why the category encompasses a very heterogeneous group 
of tumors, with different architectural patterns (cords, clusters, 
trabeculae, solid nests, glandular structures, etc.), variable cyto- 
logic characteristics (abundant or scant eosinophilic cytoplasm, 
regular to marked pleomorphic nuclei), mitotic activity, and 
stromal desmoplasia. Macroscopically, these tumors usually 
appear as a firm and irregular mass due more to the desmoplas- 
tic stromal reaction than to the tumor cells themselves. 

The second most frequent form of breast carcinoma 
(accounting for up to 15% of cases, according to different series) 
is invasive lobular carcinoma.’* This tumor type is usually mul- 
tifocal in the ipsilateral breast and is more frequently bilateral 
than other types of breast cancer. Microscopically, the classic 
appearance of invasive lobular carcinoma is characterized by 
the presence of uniform, small, subtly atypical neoplastic cells 
with scant cytoplasm that infiltrate the stroma in a single-file 
pattern, encircling mammary glands in a concentric pattern. 
As these carcinomas also present very little desmoplasia, they 
are sometimes difficult to recognize macroscopically on visual 
examination and/or on imaging, and can appear as firm distor- 
tions after palpation (Figure 13.4D). 


J 213.4.1 Basic Differences 


Besides the phenotype (acinar in the prostate and ductal in the 
breast), the main differences between prostate and breast cancer 


£ Chapter 13: Prostate and Breast Pathology 


are due to their different topography. This explains the dissimi- 
larities in their clinical presentation, the diagnostic tools, and 
the therapeutic approach (Table 13.2). 


$213.5 Cancer Grading 


All grading systems reflect the progressive accumulation of 
genetic (chromosomal) abnormalities that is accompanied 
by increasing metastatic risk. These genetic alterations are 
expressed as nuclear morphologic changes and progressive 
alteration of the cytoskeleton with secondary architectural 
modifications. For prostate cancer, WHO recommends a grad- 
ing system based on architectural alterations, while for breast 
cancer it favors a system combining nuclear and architectural 
changes. 

The Gleason grading system for prostate cancer is based on 
the progressive loss of glandular architecture, which is stratified 
into five distinct patterns, from microglandular well-defined 
growth to solid patterns. Since its first description in 1966, the 
criteria have been refined in order to better identify the differ- 
ent patterns, and in needle biopsies the first three patterns are 
included in the same group (as pattern 3). 

Pattern 3 is characterized by individualized microglands of 
different sizes with intermediate stroma and can display infiltra- 
tion among the non-neoplastic glands. Pattern 4 can show dif- 
ferent morphologies ranging from groups of ill-defined glands 
with fibrous stroma to fused glands without interglandular 
stroma or a cribriform/glomeruloid pattern. Pattern 5 is also 
variable, ranging from clusters of neoplastic cells with virtually 
no collagenous stroma, to areas with infiltrative isolated neo- 
plastic cells (Figure 13.5A-E ).”” 

One of the peculiarities of Gleason’s system is that it pays 
attention to the heterogeneity of prostate cancer, the final 
grading being based on a compound score reflecting not only 
the most common (primary) pattern, but also the less rep- 
resented (secondary) pattern. If the primary pattern is high 
grade and the secondary is less aggressive and poorly rep- 
resented, this secondary is not considered. In patients with 
only one Gleason pattern, primary and secondary patterns 
are the same. The use of Gleason’s system has been recom- 
mended for all histologic types, except for neuroendocrine 
carcinomas. 

As an evolution of this grading system that reflects current 
knowledge of tumor biology and behavior, the combination 
of scores into five prognostic groups has been proposed: 3+3 
(group 1); 3+4 (group 2); 4+3 (group 3); 4+4, 3+5, 5+3 (group 
4), and scores 9 and 10 (group 5). 

Employing these groups, good prognostic stratification was 
observed in prostatectomized or irradiated patients.”””* 

Invasive breast carcinoma is graded on the basis of three dif- 
ferent features: tubule/gland formation, nuclear pleomorphism, 
and mitotic index. Originally described by Patey and Scarff and 
by Bloom and Richardson,” this method was modified by Elston 
and Ellis in 1991.*° Each feature is scored from 1 to 3 (Table 13.3) 
and the scores added in order to obtain the final grade (grade 
1 = scores 3-5, grade 2 = scores 6 and 7, and grade 3 = scores 
8 and 9; Figure 13.5F). The use of histologic grading has been 
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C L (A) Gleason pattern 3; (B) Gleason pattern 4 
fusion glands; (C) Gleason pattern 4 glomeruloid pattern; (D) 
Gleason pattern 4 ill-defined glands; (E) Gleason pattern 5. (F) 
High-grade ductal carcinoma in situ with comedonecrosis 
(top) and pleomorphic lobular carcinoma in situ with microcal- 
cifications (bottom). 
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recommended for all types of invasive breast cancer, includ- 
ing special types (i.e. invasive lobular carcinomas or mucinous 
carcinomas). 


If we compare the two grading systems, it can be seen that both 
are based on the same concept, but that in the prostate only the 
architectural alterations are considered, while in breast carci- 
noma both architectural and nucleolar changes are taken into 
account. Another difference is that Gleason’s system assesses 
tumor heterogeneity. 


©Table 13.3 Breast cancer grading 


Tubule/gland >75% 10-75% <10% 
formation 
Nuclear Small, regular Moderate Marked variation 
pleomorphism uniform cells increase in size 
and variability 
Mitotic count* 0-5 5-10 >10 


“Depends on microscope field area. 


(A) 
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The concept of intraductal carcinoma is common to both pros- 
tate and breast because it refers to neoplastic growth within the 
pre-existing ducts. 

Intraductal prostate carcinoma (IDC-P) may arise via two 
non-exclusive mechanisms - spread of invasive carcinoma into 
adjacent normal ducts or evolution of HGPIN - but invasive 
carcinoma almost always occurs concomitantly with IDC-P. 
This association is observed in about 17% of carcinomas, and 
isolated IDC-P is found in only 0.06-0.26% of prostate needle 
biopsies.’ The infiltrating carcinoma is, in general, Gleason pat- 
tern 4 or 5, and this correlates with the ability of prostatic cells 
to grow without stromal attachment, similar to the intraductal 
growth. Its presence has been correlated with increased aggres- 
siveness of invasive carcinoma. IDC-P must therefore be distin- 
guished from HGPIN; it mustbe reported and it is recommended 
that IDC-P is not included in the invasive prostate carcinoma 
grading. Given this clinical implication, the more reproduc- 
ible diagnostic criteria are: total/partial basal cell preservation, 
enlargement of the ducts to greater than twice the diameter of 
the largest duct, spanning of the gland lumen by malignant cells 


(A) Intraductal prostate carcinoma. (B) Basal cells in an intraductal prostate carcinoma. (C 


carcinoma of no special type. 
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in a solid or dense cribriform pattern, the presence of a double 
cell population, and comedonecrosis (Figure 13.6A,B).* 
Intraductal breast carcinoma (DCIS) encompassesa heteroge- 
neous group of lesions characterized by epithelial neoplastic pro- 
liferation confined to the mammary ductal-lobular system. The 
architectural pattern (basically solid, cribriform, comedo, papil- 
lary, or micropapillary) and the presence or absence of necrosis 
have traditionally been reported and related to the risk of pro- 
gression. However, today the nuclear features are regarded as the 
most important microscopic factor, and DCIS should be graded 
as low, intermediate, or high nuclear grade (Figure 13.6C).* 
Lobular neoplasia refers to another subtype of intraductal 
proliferative lesions, composed of small and non-cohesive cells 
with frequent pagetoid spread to terminal ducts. As with clas- 
sic lobular lesions, lack of E-cadherin expression is typically 
seen. The distinction between atypical lobular hyperplasia and 
lobular carcinoma in situ (LCIS) is also based on the extent of 
involvement. Nuclear grading is not usually reported in this type 
of lesion, and even though some morphologic variants of LCIS 
have been described, their clinical significance is still unknown. 


8 13.6.1 Basic Differences 


The main difference between intraductal carcinomas of the 
prostate and breast is that while the former is almost always 
observed in the context of an invasive carcinoma, is high-grade, 
and further worsens the prognosis, intraductal carcinoma of the 
breast usually behaves like a carcinoma in situ and the risk of 
progression (if there is no evidence of an invasive component) is 
related to the grade or lesion extension. 


& 913.7 Histologic Cancer Variants and 
Different Subtypes 


Most prostate carcinomas have a standard acinar pattern, but 
occasionally such morphologic variations as atrophic, pseudo- 
hyperplastic, microcystic, foamy, colloid-mucinous and signet- 
ring, oncocytic, and lymphoepithelioma-like are observed. 
While these variations are without prognostic significance, the 
pathologist should be aware of them in order to avoid pitfalls. 
On the other hand, variants with aggressive morphology (pleo- 
morphic giant cell, sarcomatoid) have an impact on the patient 
and should be reported. Non-acinar prostate carcinomas repre- 
sent a completely different situation. They include ductal adeno- 
carcinoma (with tall columnar cells with intraductal growth), 
urothelial carcinoma (from the prostate paraurethral ducts or 
urethral urothelium), squamous cell carcinoma (usually follow- 
ing treatment of acinar prostate cancer), basal cell carcinoma 
(from the prostate basal cells with an adenoid-cystic pattern), 
and neuroendocrine tumors (from the well-differentiated to the 
small cell and large cell variants). Most of these tumors are more 
aggressive than acinar carcinomas and various grading systems 
have been proposed.* 

The most recent edition of the WHO Classification of Tumours 
of the Breast encompasses more than 20 special subtypes of 
invasive carcinoma.'* However, the “no special type carcinoma” 
(also known as “invasive ductal carcinoma”) accounts for up to 


75% of cases, as they lack sufficient features to warrant categori- 
zation as any other special type (usually >50% of the tumor). In 
conjunction with the second most frequent type (invasive lobu- 
lar carcinoma), these tumors represent 85-90% of all breast car- 
cinomas. Even if they are called “ductal” or “lobular,” all breast 
carcinomas usually arise from the TDLU. 

The majority of breast cancers are adenocarcinomas and, 
independently of their histologic subtype, they are graded by 
means of the same method, which assesses tubule and gland 
formation, nuclear pleomorphism, and mitotic count (Table 
13.3). Special subtypes include tubular and cribriform carcino- 
mas, carcinoma with medullary features, metaplastic carcino- 
mas, carcinomas with apocrine features, salivary gland/adnexal 
type tumors, adenoid cystic carcinoma, mucoepidermoid car- 
cinoma, polymorphous carcinoma, mucinous carcinoma, car- 
cinomas with neuroendocrine features, invasive papillary and 
micropapillary carcinomas, and rare variants such as secre- 
tory, oncocytic, sebaceous, lipid- and glycogen-rich, and acinic 
carcinomas. 

Although some histologic subtypes have traditionally been 
associated with a better outcome (i.e. tubular carcinoma, 
mucinous carcinoma), recent molecular technologies have 
demonstrated that the biology of the tumor better reflects 
its clinical behavior. Gene expression profiling has defined 
new molecular subtypes of breast cancer (hormone receptor- 
positive tumors (luminal A or B), HER2-enriched tumors, and 
triple negative/basal-like tumors) that have different clinical 
features, response to treatment, and prognosis, and are more 
relevant from a clinical point of view than classic histologic 
types.*>*° 


$213.7.1 Basic Differences 


In comparing the different variants of prostate and breast can- 
cer, it can be seen that they are quite similar, with prognostic 
implications based on the same morphologic features. The big 
difference is that in the case of breast carcinomas, independent 
molecular variants have been defined, with very good prognos- 
tic and therapeutic correlation. This has not yet been achieved 
for prostate carcinomas. 


213.8 Mesenchymal and Metastatic 
Tumors 


Rhabdomyosarcoma is the most common mesenchymal tumor 
of the prostate in childhood. All other tumors from prostate 
stroma are rare. The most peculiar tumors are believed to arise 
from the specialized prostate stroma and include the stromal 
tumors of uncertain malignant potential (STUMPs) and stro- 
mal sarcomas. STUMPs are characterized by a proliferation of 
mesenchymal cells with nuclear atypia of uncertain malignant 
potential, arranged in different histologic patterns (hypercel- 
lular, phyllodes, myxoid, eosinophilic, epithelioid), while sar- 
comas display obvious malignant changes (Figure 13.7A-E). 
STUMPs and stromal sarcomas may be associated, occurring 
either concurrently or sequentially, which implies that STUMPs 
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Prostate stromal tumor of uncertain malignant potential, phyllodes type (A), mixoid type (B), cellular type, (C, D). Prostate stromal sarcoma, (E). 
Breast angiosarcoma arising in a phyllodes tumor (F). 


entail a risk of progression. All of these tumors express CD34 Pure mesenchymal lesions of the breast are uncommon. 
and usually have progesterone receptors.*” Furthermore, a spindle cell carcinoma should always be ruled out 

Except for hematopoietic neoplasms, metastases to the pros- when a spindle cell lesion appears in the breast. The lesions can be 
tate are very rare. Most secondary tumors arise from contiguous divided into benign (i.e. pseudonodular stromal hyperplasia, nodu- 
invasion of the prostate by colorectal or bladder carcinomas.** lar fasciitis, fibromatosis, myofibroblastoma) and malignant tumors. 
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Most sarcomas of the breast arise as a component of a malignant 
phyllodes tumor, while the pure forms are very rare. Angiosarcoma 
is probably the most frequent type of primary sarcoma of the 
breast and is usually associated with prior radiotherapy; however, it 
accounts for <0.05% of all breast malignancies (Figure 13.7F).” 

Metastases to the breast from other malignancies are 
extremely rare. They usually appear as a well-circumscribed 
lesion and consequently can be misinterpreted as a primary 
tumor. In 70% of cases, however, the presence of a primary 
carcinoma is known, rendering the diagnosis quite straightfor- 
ward.“ Lymphomas (17%), melanomas (15%), and rhabdo- 
myosarcomas (12%) are the most frequent origins of metastases, 
followed by lung and ovarian carcinomas (8%). 


$2 13.8.1 Basic Differences 


In both locations, mesenchymal tumors are rare. In the prostate, 
several lesions with a probable origin in the specialized stroma 
have been reported. Some of these lesions are genuine sarcomas, 
even when a phyllodes aspect is seen. This latter morphology is 
shared by prostate and breast mesenchymal tumors. 
Involvement by secondary tumors is more common in the 
prostate, resulting from direct spread of surrounding neoplasms. 


$213.9 Similarities in Cancer Genetic 
Changes 


Genetic similarities between prostate cancer and breast cancer 
are the most interesting aspect to consider. 

In 1954, Macklin described the first familial association 
between prostate and breast cancer when she found a signifi- 
cantly higher incidence of prostate cancer among relatives of 
women with breast cancer than among relatives of control 
groups.” Since then, several other published studies have sup- 
ported this hypothesis.“ Thiessen, after studying the inci- 
dence and distribution of all malignancies in a group of 145 
breast cancer patients and a control series, proposed that the 
mammary gland should be considered a part of an integrated 
genital organ system whose different parts share unique biologic 
and pathologic characteristics, including hormone responsive- 
ness and cancer susceptibility. “ On the other hand, some other 
groups did not find the same associations in their studies.” 

The many studies conducted in order to prove similarities 
between breast and prostate cancers have revealed three features 
that seem to be shared by both malignancies: common hormone 
alterations may play a role in the development or progression of 
the disease, genetic abnormalities may contribute to the acqui- 
sition of the malignant phenotype, and some lifestyle and envi- 
ronmental factors, such as diet, may also play an important role 
in both tumors.” 

Mutational studies in the AR gene and hereditary breast can- 
cer genes (BRCA1 and BRCA2) have shown some results that 
can be common to both prostate and breast malignancies. For 
the AR gene, several works have demonstrated that inherited 
and acquired alterations may also occur in breast carcinomas, 
although they are very unusual.*”** However, the AR -mediated 
pathways seem to play an important role in breast cancer patho- 
genesis and treatment. In a similar way, BRCAI and BRCA2 


mutations seem to be present in a very small proportion of all 
prostate cancers. Mersch et al. showed, in a large series of 1072 
patients with BRCA mutations, that individuals with a BRCA1 
mutation did not have a significant increase in cancers other 
than breast and ovarian cancer and that patients with a BRCA2 
mutation had significantly higher numbers of observed cases 
compared with expected cases for prostate cancer.” 

Other genes that have been associated with prostate and 
breast cancer include classic tumor suppressor genes (i.e. TP53, 
RB1) and oncogenes (i.e. ras, myc).°*** In fact, like other types of 
carcinoma, prostate and breast malignancies seem to arise from 
the accumulation of genetic changes affecting a variety of genes 
with critical cell functions, most of which are not exclusive to 
these tumors.” 


3213.10 Differences in Cancer Genetic 
Changes 


Specific genetic alterations of prostate cancer are TMPRSS2 gene 
fusion with the ETS family of transcription factors, detected 
in more than 50% of cases that are enriched in mutations and 
deletions of PTEN and TP53, and the SPOP point mutations in 
6-15% of patients with ETS-negative tumors.” 

Specific genetic alterations of breast cancer differ between 
ER-positive tumors, which usually present deletions of 16q 
and gains of 1q, and ER-negative tumors, which tend to harbor 
more severe genetic aberrations such as p53 mutations, HER2 
amplifications, BRCA1 dysfunction, and high genomic instabil- 
ity.°! This evidence suggests that ER-positive and ER-negative 
cancers have two distinct pathways of development that do not 
commonly overlap. 


$213.11 Frozen Sections 


The common indications for intraoperative consultation in 
prostate cancer are the diagnosis of lymph node involvement 
and assessment of the status of surgical margins. 

The predictive nomograms constructed by combining the 
serum PSA, the Gleason biopsy score, and the clinical T cate- 
gory” are highly sensitive in determining whether patients have 
a low, intermediate, or high risk of lymph node metastasis. The 
contribution of lymph node frozen sections is minor, as they 
disclose nothing new in patients with a low or intermediate risk 
of metastasis.® Frozen sections can only be warranted in high- 
risk patients in whom the urologist is considering the possibility 
of performing radical prostatectomy, in order to avoid unneces- 
sary morbidity.” In these cases, if the urologist identifies large 
and/or hard lymph nodes, he or she should send them to the 
pathologist (100% sensitivity). Intraoperative study is optional 
and yields very little information (50% sensitivity) when there is 
no macroscopic suspicion of node involvement.® 

The literature contains opinions both in favor of and 
against® frozen sections of all the prostatectomy margins as 
routine practice. Most authors, however, recommend intra- 
operative study of the apical margins as a means of reducing 
the positive surgical margin rate and maximizing the urethral 
length, since a negative result increases the chance of leaving 
residual non-neoplastic prostate.” Nevertheless, it should be 


borne in mind that so far there is no consensus on this matter. 
The handling of frozen section material depends on the type 
of specimen the pathologist receives. If tissue from margins or 
the neurovascular bundle is sent to the pathologist, he or she 
only needs to freeze it, but the risk of hemorrhage induces some 
urologists to send the complete prostatectomy specimen. If the 
complete specimen is sent, some authors advise the urologist to 
mark the suspicious area with Indian ink as the whole margin 
of the specimen cannot be studied by means of frozen sections. 

In breast cancer, even though publication of the ACOSOG 
Z0011 trial proved no benefit of complete axillary dissection in 
many T1 and T2 patients with one or two positive sentinel lymph 
nodes, intraoperative evaluation is still performed in some 
cases, especially in the neoadjuvant setting. After removing the 
surrounding adipose tissue, the node should be sectioned in 
2 mm slices and submitted for microscopic examination (frozen 
section and/or touch imprints). A new molecular assay based on 
the molecular analysis of CK19 mRNA in the node is also avail- 
able.®-7! It permits a complete evaluation of the node since it is 
completely homogenized, avoiding sampling biases and provid- 
ing further prognostic information.” 

Many institutions currently perform intraoperative evalua- 
tion of surgical margins.” Frozen section and touch imprints 
may be performed for such purposes, but as their evaluation is 
often problematic, only macroscopic examination of the speci- 
men is usually performed. However, up to 20-25% of cases with 
intraoperative margin assessment appear to be positive on final 
microscopic examination.” 


$213.11.1 Basic Differences 


Unlike in breast cancer, in prostate cancer it is only occasionally 
necessary to examine frozen sections of lymph nodes or prosta- 
tectomy margins. 


$213.12 Differences in Cancer Treatment 


In recent years, the treatment of breast cancer has been evolv- 
ing toward the use of less aggressive options. Much time has 
passed since complete mastectomy with removal of muscles and 
axillary lymph nodes (Halsted mastectomy) was considered the 
standard of care for every patient with an invasive breast can- 
cer. Today, the main goal is to perform the more conservative 
surgeries that include, for example, small lumpectomies or sub- 
cutaneous mastectomies with skin sparing. By contrast, in the 
case of prostate cancer, radical treatment targeting the entire 
structure (surgery or radiotherapy) remains the norm, and focal 
treatments are experimental. 

From an oncologic point of view, in patients with breast can- 
cer, the use of chemotherapy prior to treatment (neoadjuvant 
chemotherapy) is becoming more and more frequent, especially 
for those types of cancer that usually respond to such treatment 
(i.e. HER2-positive tumors or triple-negative breast cancers). 
This form of treatment can allow more conservative surgeries 
and also enables evaluation of the response to chemotherapy. By 
contrast, in prostate cancer, chemotherapy is only now begin- 
ning to be used in advanced stages. A further recent develop- 
ment of importance in breast cancer is the arrival of genomic 


£ Chapter 13: Prostate and Breast Pathology 


platforms proving that some ER-positive tumors do not benefit 
from chemotherapy, making them eligible only for hormone 
therapy.” 

Prostate cancer also differs from breast carcinoma with 
regard to the approach to hormonal treatment (no systematic 
search for receptors) and the concept of clinically insignificant 
cancer (IPCa). The latter has arisen from the existence of a non- 
cancer-specific marker (PSA) and the great difficulty in locating 
the tumor by imaging. Consequently when a suspicious PSA is 
recorded, a biopsy is performed and very small tumors can be 
detected without risk to the patient. When performing needle 
biopsy, the criteria for defining an IPCa are absence ofan aggres- 
sive Gleason pattern (pattern 4 or 5 or a Gleason score <6) and 
fewer than three cores with cancer, with <50% cancer in any 
core. The new MRI modalities offer the potential to change this 
approach. 


$213.13 Specimen Handling 


Since the quality of interpretation of a surgical specimen 
depends on the quality of its preservation, each surgical speci- 
men must be correctly handled from the moment it is received. 

Prostate specimens comprise core needle biopsies, 
transurethral resection tissue (TUR), and radical prostatecto- 
mies. Prostate needle biopsies must be sent with correct iden- 
tification of the prostate area. They should be as stretched as 
possible and different microscopic levels should be studied. It 
is advisable to obtain unstained sections for any immunohis- 
tochemical study. 

A complete study of all TUR material is not required. Ifa car- 
cinoma is detected after reasonable sampling, additional partial 
sampling comprising one block for every 5 g of remaining tissue 
is appropriate.*° 

The surgeon must try to send the prostatectomy specimen in 
contiguity with the seminal vesicles, since assessment of inva- 
sion of the latter (category pT3b) is the only possible means 
of identifying whether the extraprostatic component has been 
infiltrated. In order to preserve maximum integrity of the speci- 
men, and therefore the surgical margins, the outer portions are 
first painted with Indian ink. Sections must be cut perpendicu- 
lar to the posterior (rectal) plane. The apex corresponds to the 
last 5 mm. Both the bladder neck region and the apex must be 
cut at various levels to achieve representation over a wide area. 
The other sections can be studied as whole or partial sections, 
but at least the entire prostate peripheral zone must always be 
included.*' The margin is positive only when the Indian ink is 
in direct contact with the carcinoma. If the margin is positive, 
the extension, and the presence or absence of fat tissue must be 
communicated. 

Breast biopsies can be divided into two principal types: core 
needle biopsies (CNB) for the initial evaluation of a lesion, 
and excisional biopsies. CNB should be submitted entirely for 
microscopic evaluation. Although the number of levels that 
should be cut from blocks is not standardized, a sufficient num- 
ber should be cut to permit pathologic-radiologic correlation. 
If the first cuts are insufficient, cuts at deeper levels should be 
performed. If microcalcifications are detected on imaging 
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studies, radiography of the blocks and/or polarization of the 
slides should be considered in order to resolve any discrepancy. 

The surgeon should orient all excisional biopsies and all mar- 
gins should be inked after measuring the specimen before sec- 
tioning. Different colors are recommended for each margin if 
possible; only one color is enough for non-oriented specimens 
(i.e. benign pathology). Following inking, the specimen should 
be sectioned, retaining the orientation. All macroscopic lesions 
must be measured and adequately sampled in order to permit a 
correct histologic diagnosis. Careful evaluation of the margins 
must be made. Although there is no universal agreement about 
the optimal distance from the neoplastic cells to the ink, a mar- 
gin is considered positive when the lesion is in contact with the 
inked edge. 

Non-palpable lesions (i.e. microcalcifications) are usually 
marked with a needle or wire in order to help the surgeon to 
remove them. After excision, radiologic verification of the spec- 
imen must be done to confirm the presence of the lesion. The 
targeted area must then be identified by the pathologist (if there 
is no grossly evident lesion, other methods, such as slicing the 
specimen and obtaining a radiograph, should be considered). 
Once identified, the entire area and sometimes the surrounding 
tissue must be submitted for microscopic evaluation. 

For specimens treated with neoadjuvant chemotherapy, the 
tumor bed must be identified and submitted entirely for micro- 
scopic examination. If no macroscopic lesion is identified, 
extensive sampling of the tissue around the marker placed by 
the radiologist must be performed. 

The number and size of all axillary nodes, when submitted, 
should be recorded. They should be sliced at intervals of <2 mm 
in order to ensure that no macrometastases are missed.** They 
should then be submitted entirely for histologic evaluation. 
These recommendations also apply for sentinel lymph nodes. 
Furthermore, after the publication of the NSABP B-32 and 
Z0010 trials,***° routine multiple levels or immunohistochem- 
istry do not seem to be necessary. 
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3214.1 Renal Cell Tumors with Clear Cells 


Renal cell carcinoma (RCC) represents more than 80% of all 
primitive tumors of the kidney, and clear cell renal cell car- 
cinoma (CCRCC) constitutes more than 80% of the RCCs. 
Genetic events play an important role in kidney carcinogenesis 
and, for the majority of RCCs, specific chromosomal anomalies 
have been reported. Recently, the histotypes of renal tumors 
have been updated by the WHO Classification of Tumours 
of the Urinary System and Male Genital Organs.'! The WHO 
2016 classification also incorporates genetic profiling as a basis 
for differentiating subtypes of RCC. Currently, little is known 
about the genetic events involved in tumor progression of kid- 
ney cancers. 

Several renal cell tumors with clear cells have been reported 
so far, and these tumors have a different biologic behavior. In 
renal cell tumors with prominent clear cell features, differential 
diagnosis remains an issue, since some of them, such as CCRCC, 
papillary RCC with extensive clear cell features, and MiT family 
RCCs, might potentially metastasize, but may also present dif- 
ferent responses to current therapies.” Other subtypes, such as 
multilocular cystic clear cell renal cell neoplasms of low malig- 
nant potential (mcCCRCNLMPs) or clear cell papillary renal 
cell carcinoma (CCPRCC), have no known metastatic poten- 
tial.° Therefore, differential diagnosis between different clear 
cell tumors remains critical. 


$214.2 Clear Cell Renal Cell Carcinoma 


Most CCRCCs are variably sized solitary cortical neoplasms 
(Figure 14.1), rarely bilateral (<5%) or multicentric (4%), and 
typically golden yellow. Necrosis, cystic degeneration, hemor- 
rhage, calcification, ossification, and extension into the renal 
vein may occur (Figure 14.2). Clear cell carcinomas (Figure 14.3) 
of any grade are considered malignant. Microvascular inva- 
sion and microscopic tumor coagulative necrosis may be rel- 
evant predictors in early stage RCC. Clear cell RCC has a worse 
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@ Figure 14.1 Cortical CCRCC, gross features. 


prognosis when compared with chromophobe or papillary sub- 
types, and may progress into a sarcomatoid carcinoma, which 
is an ominous prognostic sign. The International Society of 
Urological Pathologists (ISUP) suggested that CCRCC grading 
should be based upon nucleolar features and not Fuhrman grad- 
ing for grade 1 to 4 tumors. Sporadic CCRCC displays frequent 
chromosome 3p losses. Clear cell RCC may have acidophilic 
cytoplasm, angioleiomyoma-like stroma or pseudopapillary 
architecture, but retains the characteristic 3p loss. 


$214.3 Papillary Renal Cell Carcinoma 
with Clear Cell Features 


Papillary RCC may rarely present focal clear cell features, a fact 
with particular relevance in biopsies. Most frequently, one may 
see degenerative changes in association with cytoplasmic clear- 
ing of the cells. Immunohistochemistry may assist in differen- 
tial diagnosis with CCRCC, based on the positive expression 
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CCRCC, gross features: hemorrhage (A), necrosis (B), extension into the renal vein (C), extension into the renal vein and renal vessels (D). 


by papillary RCC of CA IX (weak 50%), CK7, and racemase 
(Figures 14.4 and 14.5). 


Occasionally, one may see chromophobe RCC showing clear 
cell features that may mimic CCRCC (Figure 14.6), particularly 
in limited biopsy samples. The strong positive immunoreactiv- 
ity for CK7 and lack of CA IX and CD10 reactivity differentiates 
between both subtypes of RCC. Hybrid oncocytoma chromo- 
phobe tumors are considered a form of chromophobe carci- 
noma and may also exhibit focal clear cell change. 


A search of the literature on the last decade provided data in 
favor of multilocular cystic clear cell renal cell neoplasms of 
low malignant potential (mcCCRCNLMP) being consid- 
ered a tumor with different biologic behavior compared to 
CCRCC.”"° 


Consequently, the ISUP consensus on renal neoplasia held 
in Vancouver" has clearly separated CCRCC from mcCCRC- 
NLMP based on the fact that current data support the lat- 
ter being a non-aggressive neoplasm with no recurrence or 
metastatic potential after definitive surgical treatment, while 
CCRCC is aggressive even in low-grade/stage tumors.” In fact, 
even in the most numerous series, with follow-up of more than 
five years, it has been reported that mcCCRCNLMP has no 
recurrences or metastases, while CCRCC has recurrence in 
30% of patients with localized disease." Therefore, differen- 
tiating mcCCRCNLMP from low-grade CCRCC with cystic 
change might be of paramount importance in patient manage- 
ment.'*'° The role of the pathologist is crucial in separating 
both entities, a separation that could indeed be less straight- 
forward when dealing with tumor biopsies.'”'* Separating 
both subtypes of tumors has also been incorporated into the 
recently published WHO classification of renal neoplasia. In 
addition, an important consideration is the fact that nowa- 
days, the vast majority of cases are unilateral lesions inci- 
dentally found during imaging or ultrasound scans for other 
reasons. CCRCC constitutes more than 80% of RCCs and 
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CCRCCs with different microscopic features: low nuclear grade H&E 20x (A), tumor cells with irregular nuclei and nucleoli presence H&E 20x (B), 
renal cell carcinoma with clear cells areas and eosinophilic foci with papillary architecture H&E 20x (C), rhabdoid and sarcomatoid tumor cells with high-grade nuclei 
H&E 20x (D). 
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Papillary renal cell carcinoma with clear cell features: H&E 5x (A), H&E 20x (B). 
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Chromophobe renal cell carcinoma with clear cell features: 


H&E 20x. 


mcCCRCNLMP accounts for about 4% of CCRCCs with a 
male-to-female ratio of 1.2 to 2.1:1.°7 

The histologic diagnosis of mcCCRCNLMP must follow 
strict criteria, such as those reported by the WHO in 2016, 
which define mcCCRCNLMP as a tumor composed entirely 
of numerous cysts, the septa of which contain groups of clear 
cells indistinguishable from Fuhrman grade 1 CCRCC. Some 
authors would also accept Fuhrman grade 2 within the defini- 
tion. Clear cells accumulate in septa individually or in groups 
without expansile growth. The cysts themselves are often 
denuded, but in other areas may be lined with a single layer of 
flat to cuboidal epithelium with clear cytoplasm (Figure 14.7). 
These criteria, if accurately followed, allow in practice ruling 
out cases of CCRCC with extensive cystic changes or extensively 
necrotic cystic CCRCC (both are capable of aggressive clinical 
behavior),” lesions that would be considered as the main dif- 
ferential diagnosis. The presence of solid nodules of clear cells, 
which alter the natural septal configuration (grossly seen), are 
characteristic findings in cases of CCRCC with extensive cystic 
changes, and therefore are useful to differentiate them from 


mcCCRCNLMP.** Widespread tumor necrosis is the hallmark 
of extensively necrotic cystic CCRCC, a tumor that can display 
malignant behavior.” 

The immunohistochemical staining of mcCCRCNLMP and 
CCRCC tumors is similar, with a strong reactivity for PAX8, CA 
IX, and also CD10, while CK7 and AMACR are negative; similar 
to CCRCC, chromosome 3p deletions have been found in 74% 
of mcCCRCNLMP, and VHL mutations have been identified 
in 25% of cases." Both tumor subtypes may have overlapping 
molecular features, including 3p delection and VHL mutations, 
while mcCCRCNLMP shows no KRAS mutation, a gene which 
is typically mutated in CCRCC. To further this hypothesis, we 
have recently investigated KRAS mutational status at six differ- 
ent codons in mcCCRCNLMP and CCRCC of low grade and 
stage. All 11 cases of CCRCC had a mutation in one of the stud- 
ied KRAS codons. In contrast, no mutations were found in any 
ofthe 11 cases of mcCCRCNLMP investigated. It was concluded 
that KRAS status might be a molecular signature for differential 
diagnosis between these two entities.” 


Recently, the WHO 2016 classification of renal neoplasia’ has 
recognized another subtype of clear cell tumor, the so called 
clear cell tubulopapillary renal cell carcinoma (CCPRCC), as a 
distinctive tumor.?>* 

This novel tumor entity was first described in 2006’ in end- 
stage renal disease and was called CCPRCC. Subsequent studies 
supported that some CCPRCCs are indeed sporadic tumors.” 
Usually, these tumors are well circumscribed, have a fibrous cap- 
sule, and, in 50% of the cases, a prominent cystic component. 
Necrosis and hemorrhage have not been observed. Tumor cells 
are clear with low-grade nuclei anda predominantly tubule-pap- 
illary architecture (Figure 14.8). The characteristic immunohis- 
tochemical staining is strongly positive for CK7, and basolateral 
(cup-shape) CA IX expression (Figure 14.9), and negative for 
racemase, a feature which is different from CCRCC and papil- 
lary RCC. CCPRCC, unlike CCRCC and papillary RCCs, shows 


@ Figure 14.7 Multilocular cystic clear cell renal cell neoplasms of low malignant potential. The low-magnification picture shows a tumor composed entirely of 
numerous cysts (A), the high-magnification picture shows cysts lined by a single layer of flat to cuboidal epithelium with clear cytoplasm (B). CD10-positive staining 
of the clear cells (C). 


no losses or gains of chromosomes 7 and Y, and no chromosome 
3p deletion, a useful molecular profile in differentiating from 
other clear cell tumors. 

Recently, a meta-analysis from 327 reported cases with 
follow-up in the English literature supports CCPRCC as an 
indolent tumor worthy of being named a clear cell papillary 
neoplasm of low malignant potential.’ 

The main differential diagnosis for CCPRCC is with a 
low nuclear grade CCRCC or with papillary RCC, mainly 
since it has been recently reported that some CCRCC may 
have focal areas morphologically similar to CCPRCC.” Both 
CCRCC and papillary RCC may be correlated with aggres- 
sive potential, since it is well known that CCRCC may behave 
aggressively even in low-grade/stage tumors. The use of 


immunohistochemical analysis is pivotal for the diagnosis; 
in fact CCPRCC shows strong CK7-positive staining, and CA 
IX-and 34 beta E12-positive staining, while CD10 and race- 
mase are negative. The use of immunohistochemistry helps in 
the differential diagnosis of CCPRCC with respect to CCRCC 
and papillary RCC. 

Histologically, papillary RCC shows papillary or tubule- 
papillary fronds with fibrovascular cores lined by neoplastic 
cells with foamy histiocytes. The tumor cells may show scanty 
amphophilic cytoplasm or abundant eosinophilic cytoplasm 
with clear cell change, and cytoplasmatic granulation associated 
with hemosiderin deposition and necrosis. Clear cell change can 
be extensive, causing difficulties in differential diagnosis with 
CCRCC and CCPRCC. The clues for accurate diagnosis are 
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¢9Figure 14.8 Clear cell tubulopapillary renal cell carcinoma: H&E staining 
shows low-grade clear cells. 


Saw h ASA AEA i ; 
£ 9Figure 14.10 MiT-associated translocation renal cell carcinoma: H&E- (A) and TFE3-positive nuclear staining (B). 


nuclear grade, finely granular cytoplasm and fine, pigmented 
cytoplasmic reticulations signifying hemosiderin deposition. 
The immunohistochemical profile of papillary RCCs allows the 
correct identification of this entity, even with extensive clear cell 
changes; the diagnosis is supported by strong diffuse CK7 and 
AMACR positivity, but only focal to negative CA IX expression. 


$214.7 MiT-associated Translocation Renal 
Cell Carcinomas 


MiT family translocation renal cell carcinomas, which include 
RCCsassociated with Xp11 translocation and RCCswith t(6;11) 
translocation, harbor gene fusions involving TFE3 and TFEB 
transcription factors, respectively. These tumors represent 40% 
of pediatric RCCs and 1.6-4% of the RCCs in adult patients. 
They do not show peculiar gross features. Histologically they 
present common microscopic patterns such as CCRCC, papil- 
lary RCC, and epithelioid angiomyolipoma-like. The tumors 


are characterized by the presence of papillae covered by clear 
cells with a large cytoplasm (Figure 14.10), but tumors with 
eosinophilic cells may also be seen. The tumor cells present 
high-grade nuclei with prominent nucleoli, and it is common 
to see psammoma bodies, and/or calcifications, and variable 
tumor necrosis. It is possible to identify lymphocytic infiltrate 
or foamy macrophages in some cases. The use of immunohisto- 
chemistry may help to expand the morphologic features; these 
tumors underexpress cytokeratins and epithelial membrane 
antigen, but express PAX8; Xp1l-associated translocation 
RCCs express TFE3 and may express melanocytic markers, and 
cathepsin K in about 50% of the cases, while t(6; 11)-associated 
RCCs express melanocytic markers, cathepsin K, and TFEB 
protein. 
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¢°Table 14.1 Histologic features for differential diagnosis among kidney 
tumors with clear cells 


Nucleolargrade Presenceof Tstage 


necrosis 
GERGE Lowandhigh grade Yes Any 
PRCC Lowandhigh grade Yes Any 
TRANSL RCC High grade Yes Any 
mcCCRCNLMP. Low grade No T1-T2 
CCPRCC Low grade No 71-12 
Epithelioid High grade Yes any 
angiomyolipoma 
CCRCC: clear cell renal cell carcinoma. PRCC: papillary renal cell carcinoma. 


TRANSL RCC: MiT-associated translocation renal cell carcinoma. 
mecCCRCNLMP: Multilocular cystic clear cell renal cell neoplasms of low 
malignant potential. CCPRCC: Clear cell tubulopapillary renal cell carcinoma. 


¢°Table 14.2 Limited immunohistochemical panel for differential diagnosis among kidney tumors with clear cells 


CD10 CA IX CK7 RAC 
CCRCC +++ +++ = = 
PRCC +apical + + delet 
TRANSL RCC + = di 
mcCCRCNLMP + + = = 
CCPRCC - + +++ = 
Epithelioid - = = 2 


angiomyolipoma 


34ßBE12 TFE3- CAT K MART1 HMB45 PAX8 
TFEB 
= - - - + 
-+++ +++ + -+ + 
+++ - - - = + 
-= + + -+ - 


CCRCC: clear cell renal cell carcinoma. PRCC: papillary renal cell carcinoma. TRANSL RCC: MiT family translocation renal cell carcinoma. mcCCRCNLMP: 
multilocular cystic clear cell renal cell neoplasms of low malignant potential. CCPRCC: clear cell papillary renal cell carcinoma. CA IX: carbonic anhydrase IX. CK7: 


cytokeratin 7. RAC: racemase. CAT K: cathepsin K. 


$214.8 Epithelioid Angiomyolipoma 
In addition to the previous epithelial tumor entities, the dif- 
ferential diagnosis of renal tumors with clear cells should also 
consider the epithelioid angiomyolipoma, a category recog- 
nized in 1996” and now considered as a distinct form of renal 
neoplasia within the spectrum of PEComa (see Chapter 18). It 
is characterized by polygonal cells with eosinophilic cytoplasm 
and atypical nuclei, but occasionally the cytoplasm of the tumor 
cells may be clear. The tumor expresses melanocytic markers, 
cathepsin K, smooth muscle markers, and weak TFE3 expres- 
sion in rare cases. Typically, these cells do not express renal epi- 
thelial markers. 

Histologic and immunohistochemical features of renal 
tumors with clear cells are summarized in Tables 14.1 and 14.2. 


$214.9 Other Urologic Tumors and Tumor- 
like Conditions with Clear Cells 


A number of malignant tumors and benign lesions may poten- 
tially resemble CCRCC or rarely gynecologic tumors with clear 
cells in the case of extension to these organs. The most common 
include urothelial carcinoma, xanthogranulomatous pyelone- 
phritis and malakoplakia, and secondary deposit. 


Urothelial carcinoma may present prominent cytoplasmic 
clearing (glycogenic “clear cell” urothelial carcinoma) and may 
be differentiated from CCRCC by the immunohistochemi- 
cal expression of high molecular weight cytokeratin, p63, and 
GATA3 (Figure 14.11). Xanthogranulomatous pyelonephritis 
lacks the typical vascular networkseenin CCRCC. Malakoplakia 
exhibits the characteristic Michaelis-Gutmann bodies. 


9 14.10 Gynecologic Tumors with Clear Cells 


In the female genital tract there are several types of neopla- 
sia with clear cells, such as clear cell carcinoma (CCC) of the 
ovary, the endometrium, the cervix, and the vagina. There are 
also other tumors that may present extensive clear cell fea- 
tures such as high-grade serous and endometrioid - secre- 
tory type - carcinomas of the ovary, endometrioid - secretory 
type - and serous endometrial carcinomas, and even yolk sac 
tumors, dysgerminomas, and juvenile granulosa tumors. In 
the female genital organs, neoplasia with clear cells exhib- 
its a variety of patterns and cell types, which are often mixed. 
The cell types are: clear cells (containing glycogen) (Figure 
14.12) similar to those of CCRCC, hobnail cells with large 
nuclei that protrude into the lumen (Figure 14.13), and, 
less frequently, flat, cuboidal cells with oxyphilic cytoplasm 
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¢°Figure 14.11 Urothelial carcinoma may present prominent cytoplasmic clearing (glycogenic “clear cell” urothelial carcinoma): H&E 10x (A), p63 (B), GATA3 (C), 
and 34 beta E12 (D) positive stains. 


ê 
A 


Figure 14.13 Hobnail cells with large nuclei that protrude into the lumen. 


°Figure 14.12 Cells with clear cytoplasm containing glycogen. 


As in the kidney, in the ovary we can find several tumors with 
clear cells and these have potentially different biologic aggres- 
siveness. Differential diagnosis remains an issue since it is critical 


(Figure 14.14). The different cells are arranged in different pat- 
terns, the most common being tubulocystic (Figure 14.15), pap- 
illary (Figure 14.16), and predominantly solid (Figure 14.17). 
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©Figure 14.16 Clear cell carcinoma with papillary feature diplaying branch- 
ing papillae lined with eosinophilic cells and high-grade nuclei. 


to assess appropriate therapies. Tables 14.3-14.5 show morpho- 
logic and immunohistochemical similarities and differences. 


914.11 Clear Cell Features in the Ovary 


Ovarian tumors are a heterogeneous group of lesions. 
Understanding this heterogeneity is crucial for individualiz- 
ing management. Morphologic features, such as the presence 
of a cell type, e.g. clear cells, is not enought to make a diagno- 
sis, but the histologic features should be carefully analyzed in 
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©Figure 14.17 Clear cell carcinoma with solid pattern. The clear and eosino- 
philic cells show hyperchromatic nuclei. 


association with the gross pathology, the clinical data, micro- 
scopic features, and the use of immunohistochemistry to evalu- 
ate the tumor cell phenotype. 

Clues for the diagnosis of clear cell carcinoma of the ovary 
(see also Chapter 5) come from a combination of clinical 
data, and morphologic and immunohistochemical features. It 
mostly occurs in the fifth to seventh decades, the mean patient 
age being 55 years. In the majority of cases, it is unilateral, with 
an average size of 15 cm. Patients with CCC of the ovary pre- 
sent as stage I in about 50% of cases, and stage III-IV in 30%.” 
The tumors are solid and cystic, and 60% of cases arise from 
endometriosis (Figure 14.18). Histologically, we can observe 
a continuous histologic transformation with a solid pattern, 
cystic glands, and tubulopapillary features ending with endo- 
metriotic cysts**” and a solid part with stromal hyalinization. 
Regarding differential diagnosis with other tumors with clear 
cells, CCCs show tubulocystic, papillary, and solid patterns in 
varying percentages; in the majority of CCCs of the ovary, the 
papillae, lined by clear cells and hobnail cells, are delicate with 


181 


aJUBAN!:| Of owun} Des YOK LSA "PWOUILUABsAp :SAq 2044 Alo 


SOA 
ON 
ON 
ON 
ON 
ON 
sn}e}s 


21UƏəp01} 
-sə1əƏdÁH 


ON 
ON 
ON 
SOA 
ON 


SOA 


SISOIJJOUW 
-opuq 


SOK 


SOK 


selpoq 
ewouwwesd 


SoA 
YBIH 
MOT 
Mmo] 
y6lH 
Yy61H 


apesib 
Jeajonn 


MO] 
MO] 
MO] 
MO] 
BIH 


MO] 


SƏSOYW 


Ə12ƏS ‘EWOUIDILD PIOLWISWOPUS ueneno :|S-DIO "KRAO 9y} JO eWoupIeD apei6-ybiy SNOJ9S -YSOH 


SOA 
SOA 
SƏA 
SOA 
SOA 


SOA 


uJayed 
PHOS 


ON 
SOA 
ON 
ON 
SoA 


SOA 


uJayed 
Areyjided 


ON 
SƏ 
ON 
ON 
ON 
SoA 


uJayed 
SÁ 


SA 
SƏA 
SO, 
ON 
ON 
SƏA 


TED 
jeploqn> 


-ojnqn} >1!ydoursog 


ON 
ON 
ON 
ON 
SHA 


SoA 


STE) 


SƏA 
SO, 
SƏA 
SO, 
SO, 


SOA 


peuqoH  s]jad4ea|D 


G ON 
o ON 
0 ON 
Sl lq %ZL 
Og< Son 


(w) 


‘JOLUN |22 esoynueIB 


All 
(%09) 


OL 
oc 
GG 
8S 
S9 
SS 


abe 


Jajyaweiq jeiajejig abeysg ueay 


O ‘AleAO AY} JO PLUOUIDIED ||29 129/2 DO 


ID pf 
LSA 
SAC 

MSDE) 
DS5HO 
2090 


s|]2d 12Ə/2 YUM SJOWN] UeLEAO Buowe SISOUBeIp jeuayIP 10} S91NI234 [L21UI P pue DIBO|OISIH S°wL BIQeLS 


d 9 Chapter 14: Clear Cell Tumors 


Table 14.4 Histologic and clinical features for differential diagnosis a hyalinized core. Mitoses are less frequent than in the other 
among endometria tumors witneléar cels ovarian histologic types, even if all CCCs are considered high 
Age Prognosis Nuclear Back- Psammo- grade (Figure 14.19). Tumor cells express epithelial markers 
grade ground ma bodies and CA125 in 50% of cases, while the majority are negative for 

ae 5 Poor High Atrophic No WT1, CD10, ER, and PR. 
eee Serous high-grade carcinoma of the ovary represents more 
polyp than 70% of epithelial tumors. Patients with serous high-grade 
SC 65 ee High ne carcinoma are about 10 years older than patients with CCC 
endome: of the ovary. In the majority of cases the diagnosis is made in 
trium/ the advanced stages with bilateral ovarian masses, ascites, and 
ROME omental nodules. Grossly, they are composed of solid masses 
ECST 60 Good Low Endo- No with necrotic areas. The masses can be more than 20 cmin diam- 
a eter, and are bilateral in two-thirds of cases.*°! Histologically, 


there is papillary and solid growth. Papillary brancing is irregu- 


CCC: clear cell carcinoma. SC: serous carcinoma. ECST: endometrioid ; : À : 
lar, with high-grade tumor cells and high-grade nuclear atypia. 


carcinoma, secretory type 


Table 14.5 Limited immunohistochemical panel for differential diagnosis among gynecologic tumors with clear cells 
CK WT1 ER PR CD10 p16 p53 CD117  SALL4 OCT4 AFP GLY3 INH CAL 

over-expression 

OGGE Rare cases 

OHGSC + t Yes 

OEC-ST o 

DYS /4 o + + 

YST o = 4 + t 

JGCT /+ o + + 

ECCC /+ Rare cases 

ESC +20% Overexp/rare 
negative 

EEG ST; + + No 


OCCC: clear cell carcinoma of the ovary. OHGSC: serous high-grade carcinoma of the ovary. OEC-ST: ovarian endometriod carcinoma, secretory type. DYS: 
dysgerminoma. YST: yolk sac tumor. JGCT: juvenile granulosa cell tumor. ECCC: clear cell carcinoma of the endometrium. ESC: endometrial serous carcinoma. 
EEC-ST: endometrial endometriod carcinoma, secretory type 
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Figure 14.18 Ovarian endometriosis associated with CCC. Figure 14.19 High-grade nuclei in CCC. 
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The mitotic rate is high and psammoma bodies may be present. 
Often high-grade serous carcinoma of the ovary presents focal 
areas with clear cells (Figure 14.20). The majority of the clear 
cell features are insignificant in serous high-grade ovarian car- 
cinoma or in endometrioid carcinoma. The extensive clear cell 
appearance may be due to reactive changes to the therapy. The 
use of immunohistochemistry helps in differential diagnosis; 
the tumor cells of high-grade serous carcinoma of the ovary 
show positive staining with WT1, CK7, CA125, ER, and PR 
(Figure 14.21), while genuine clear cell carcinoma of the ovary 
shows characteristic morphology and immunohistochemical 
staining. 

Histologic findings of clear cells may also occur in rare cases 
of ovarian endometrioid carcinoma, secretory type, containing 
supra- or subnuclear vacuoles of glycogen resembling those of 
an early secretory endometrium. In these tumors, hobnail cells 
have not been described. The correct diagnosis comes from 
careful analysis of all the specimen: near to the foci with clear 
cell features, there are foci with conventional endometrioid car- 
cinoma. In addition, the markers of endometrioid carcinoma 
are epithelial, and ER and PR may be of help in the diagnosis. In 
the majority of cases, the tumor cells do not stain with WT1 and 
p16. Like CCC, endometrioid carcinoma of the ovary is associ- 
ated with endometriosis. The mean patient age is 58 years, and 
unlike serous high-grade carcinoma, endometrioid carcinoma 
is stage I at diagnosis in the majority of cases, and in the 17% is 
bilateral.” 

In addition, metastatic intestinal and metastatic renal car- 
cinomas simulating ovarian CCC and secretory endometri- 
oid carcinomas have been reported in the ovary.**** Careful 
evaluation of the histologic features such as “dirty” necrosis, a 
prominent sinusoidal vascular pattern, a homogeneous clear 
cell pattern with the absence of hobnail cells, the absence of 
hyaline basement membrane-like material, and the lack of 
mixtures of solid, papillary, and tubulocystic histologic pat- 
terns usually found in ovarian CCC, combined with the posi- 
tive stains of intestinal or renal differentiation have led to the 
diagnosis. 


©Figure 14.20 High-grade serous carcinoma of the ovary with clear cells. 
(Courtesy of Glenn McCluggage.) 


Dysgerminoma represents 1-2% of ovarian tumors (see 
Chapter 6). It occurs in children and young women, with a mean 
age of 22 years. In most cases, patients with dysgerminoma have 
elevated serum levels of lactic dehydrogenase, while it is uncom- 
mon to find production of hCG (3-5% of the patients). Like CCC 
of the ovary, dysgerminoma is stage I at diagnosis. It consists ofa 
solid mass larger than 10 cm, with necrosis and cystic degenera- 
tion. Histologically, it is composed ofa monotonous population 
of polygonal tumor cells, and eosinophilic and clear cells with 
glycogen-rich cytoplasm, which are separated by fibrous septa, 
with lymphocytes. Nuclei are large and central. CCC may simu- 
late a dysgerminoma when it has a diffuse pattern composed 
only of clear cells. The diagnosis comes from the evaluation of 
the flattened edge of dysgerminoma cells in comparison with 
the polyhedral cells of CCC, from the presence of fibrous septa 
with lymphocytes which are common in the dysgerminoma, 
and diagnosis is confirmed by immunohistochemical staining 
for PLAP, CD117, SALL4, OCT3/4, and D2-40. 

Yolk sac tumor is a germ cell tumor that occurs in patients 
younger than 20 years, characterized by several patterns (see 
Chapter 6). Clear cell features may be present in a yolk sac tumor 
(Figure 14.22). The reticular pattern may be similar to CCC 
with the presence of papillae and psammoma bodies. Papillae in 
yolk sac tumor may show a vessel, and these features are called 
Schiller-Duval bodies. Another morphologic element useful 
for a differential diagnosis is the finding of other types of germ 
cell neoplasia that rule out CCC. Immunohistochemistry is an 
additional help: tumor cells express alpha-fetoprotein, glypi- 
can-3, and SALL4. 

Juvenile granulosa cell tumor is a neoplasia of young 
patients;* in half of cases it occurs in the first decade of life, and 
in rare cases in patients older than 30 years.” Children present 
isosexual pseudoprecocity, young patients and premenopausal 
women present menorrhagia as a result of endometrial hyper- 
plasia. In the majority of cases the tumor is stage I, and a solid 
and cystic mass larger than 12 cm in diameter. Microscopic fea- 
tures are round follicles containing eosinophilic fluid. Follicles 
are surrounded by large tumor granulosa cells with high-grade 
nuclei and mitoses (Figure 14.23). Theca cells may be arranged 
in an irregular manner. The presence of luteinized granulosa 
cells associated with the pale eosinophilic cytoplasm of theca 
cells combined with the presence of tumor cells that may react 
with low molecular weight cytokeratins may be the source of a 
misdiagnosis of CCC Positive staining of the tumor cells with 
inhibin, calretinin, FOXL2, MIS, SF1, CD99, and CD56, in addi- 
tion to the clinical data (age, hyperestrogenic status) can help 
with the diagnosis.**”° 


914.12 Clear Cell Features in Gynecologic 
Organs Other Than the Ovary 


CCC occurs not only in the ovary, but also in the endometrium, 
fallopian tube, cervix, and vagina. Clear cell adenocarcinomas 
of the cervix and vagina have been observed in young women 
in the past years, in association with in utero diethylstilbestrol 
(DES) exposure.“ Uncommon sporadic cervical cases occur in 
patients in the fourth to fifth decade of life. 


Chapter 14: Clear Cell Tumors 


igure 14.21 Positive immunostaining in ovarian high-grade serous carcinoma: WT1 (A), CK7 (B), CA125 (C), ER (D), PAX8 (E), p16 (F). 


Uterine CCC should be distinguished from secretory car- 
cinoma, an uncommon variant of endometrioid carcinoma,” 
and from serous endometrial carcinoma with extensive clear 
cell changes. This differential diagnosis has an important 
prognostic value: secretory carcinoma is characterized by a 


good prognosis, while the first and last are associated with 
adverse prognosis. CCC is an uncommon endometrial adeno- 
carcinoma (1-6%) that occurs at an older age (mean age 65 
years) and is considered one of the type II endometrial carci- 
nomas; a high-grade tumor, characterized by polygonal clear 


Figure 14.22 Microcystic yolk sac tumor with clear cell features. 


Figure 14.24 Arias—Stella reactive lesion in the endometrium. 


cells or hobnail cells with eosinophilic cytoplasm with high- 
grade atypia, pleomorphism, and mitoses. CCCs may occur 
in a background of atrophic endometrium or endometrial 
polyps. CCC does not stain with ER, PR, and WT1 and over- 
expresses p53 in rare cases. The proliferative index is lower 
than serous endometrial carcinoma (25-30%). Uterine serous 
carcinoma, which is type II uterine carcinoma, represents 
1-10% of all endometrial carcinomas.* It is an aggressive 
tumor of older patients, characterized by complex papillary 
architecture with high-grade nuclear pleomorphism, promi- 
nent and hyperchromatic giant nuclei, hobnail cells, and scant 
cytoplasm. Psammoma bodies may be identified. Like CCC, it 
frequently develops in atrophic endometrium or on a polyp. 
It overexpresses p53, or less frequently, p53 staining may be 
negative. This is due to p53 frameshift mutations that lead to 
a truncated protein which is not detected by antibodies. The 
labeling index evaluated with Ki67 is about 40%, while ER, 
PR, and WT1 are negative in the majority of cases. The tumor 
focally stains with p16. 


Endometrioid carcinoma with secretory differentiation is a 
rare, well-differentied, neoplasia (2% of endometrioid adeno- 
carcinoma) featuring columnar cells with a large sub- or supra- 
nuclear vacuole of glycogen, like the endometrial secretory 
phase. It stains with ER and PR.“ 

Endometrial CCC should be also distinguished from a 
benign/reactive lesion in the endometrium called the Arias- 
Stella reaction (Figure 14.24), which requires different man- 
agement. It is characterized by crowded glands lined by cells 
with large clear, glycogen-rich, eosinophilic cytoplasm and 
hobnail cells, and large, irregular nuclei, which may mimic the 
tubulocystic pattern of CCC. However, pleomorphism and 
hyperchromasia are less, and mitoses are rare in the Arias- 
Stella reaction. In addition, the finding of decidua in young 
women helps the diagnosis of a reactive lesion, while the find- 
ing of a solid area with clear cells infiltrating the myometrium 
in older patients leads to the diagnosis of a malignant tumor. 
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39 Mixed Epithelial and Stromal Tumors of the 


Kidney 


Anna Calio, Diego Segala, and Guido Martignoni 


$215.1 Introduction 


Mixed epithelial and stromal tumor of the kidney and cystic 
nephroma in adults are uncommon biphasic neoplasms. They 
share some features that have led some pathologists to hypoth- 
esize that they represent opposite ends of the same spectrum, 
proposing the unifying term mixed epithelial and stromal 
tumor family, according to the World Health Organization 
(WHO) 2016.' Although recent studies suggest that they are still 
considered as two different entities,” this discussion is beyond 
the scope of this chapter. For simplicity, they are presented sepa- 
rately here. 


$215.2 Cystic Nephroma 


Cystic nephroma in adults frequently occurs in middle-aged 
women, with indolent clinical behavior. The tumor is entirely 
multicystic, histologically characterized by cysts separated by 
thin septa (Figure 15.1).?* A thick pseudocapsule is commonly 
observed.’ The stroma is composed of spindle cells ranging from 
hypocellular fibrous tissue to hypercellular, the latter bringing 
the ovarian stroma to mind. The cellularity typically increases 
in the stroma adjacent to the epithelial component (Figures 15.2, 
15.3). Occasionally, lumps of hyalinized stroma resembling cor- 
pora albicantia of the ovary are present. The epithelium lining the 


¢Figure 15.1 (A,B) Cystic nephroma: the tumor is an entirely multilocular 
cystic mass characterized by variable sized cysts separated by thin septa. 
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cysts is a single layer of cells, usually flattened, cuboidal, or hob- 
nail (Figure 15.4). In roughly half of the tumors, small clusters 
of epithelioid cells with amphophilic cytoplasm and indistinct 
cell borders are observed.’ These cells are positive for inhibin, 
calretinin, and steroidogenic factor 1, and they morphologically 
and immunohistochemically resemble luteinized cells.’° The 
stroma is positive for smooth muscle actin, and focally positive or 
negative for desmin.’ Staining for ER and PR is variably reported 
in the stroma. The most recent study observed diffuse and strong 
positivity for PR and a variable positivity for ER in 19-75% of 
tumors.*>” When analyzed, the stromal cells express CD10 in 
81% of tumors, typically restricted to the pericystic spindle cells.” 


$215.3 Mixed Epithelial and Stromal 
Tumor 


Mixed epithelial and stromal tumor is a complex biphasic tumor,’ 
typically cured by nephrectomy, although malignant transfor- 
mations have been reported. There is a striking female predom- 
inance and the mean age is around 50 years. Macroscopically, 


¢°Figure 15.2 Cystic nephroma: low-power view shows cysts separated by 
hypocellular fibrous stromal septa. 


the tumor is a solid, or solid and cystic mass. It is mainly com- 
posed of stroma with a variable amount of cysts. The stromal 
component varies from paucicellular fibrous tissue to mark- 
edly cellular areas, sometimes resembling ovarian stroma.*>*° 
Condensation of hypercellular stroma around cysts isa common 
finding (Figure 15.5). Smooth muscle stroma, adipose tissue, and 
a prominent vascularity with or without thick-walled vessels are 
also common (Figures 15.6, 15.7).° The epithelium is heteroge- 
neous in architecture and in cell type. A broad variety of glands 
has been reported: tiny crowded glands, branching tubules, and 
medium-small cysts containing eosinophilic material reminis- 
cent of thyroid follicles are the most common features (Figures 
15.6, 15.7). Many tumors have complex architecture with 
spatulate papillae or leaflet-like structures reminiscent of phyl- 
lodes tumor and complex papillary structures (Figure 15.8). 
Round glands lined by tall cuboidal epithelium and nephro- 
genic adenoma-like glands are also on record. When the cysts 
are present, they are lined by flat, cuboidal, or hobnail cells. Less 
common types of epithelium are ciliated cells, clear cells, and 
endometrioid glands. The immunophenotype is characterized 
by the positive reaction in the stromal component to smooth 
muscle actin, desmin, and ER and PR (Figures 15.9, 15.10), and 
no staining for inhibin.*° Nuclear labeling for PAX8 has been 
described in the epithelial component.” 


¢9Figure 15.3 Cystic nephroma: the stroma of the 
lesion can be hypercellular and the spindle cells have a 
wavy appearance, resembling ovarian stroma (A). The 
cellularity typically increases in the stroma adjacent to 
the epithelial component (B). 


¢2Figure 15.4 Cystic nephroma: the epithelium 
lining the cyst is composed of a single layer of 
hobnail cells. 
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$215.4 Comparison Between Mixed 
Epithelial and Stromal Tumors Arising in the 
Kidney and in the Gynecologic Tract 


The architectural complexity of mixed epithelial and stromal 
tumor of the kidney is one of the most important features. In 
particular, the leaf-like appearance, described in approximately 
one-third of mixed epithelial and stromal tumors of the kidney, 
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> 2 6 6QFigure 15.5 Mixed epithelial and stromal tumor: 
the cyst is surrounded by a cellular stroma. 


NW ees £ Figure 15.6 Mixed epithelial and stromal tumor: 
é : ot tiny crowded glands surrounded by fibrous stroma 
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is characteristic of different tumors arising in the gynecologic 
tract, especially in the uterus and ovary (Table 15.1). Examples in 
the uterus are adenofibroma and adenosarcoma. Adenofibroma 
is an uncommon neoplasm arising in the uterus of elderly 
women as a lobulated polypoid mass with small cysts. The tumor 
is formed by broad polypoid fronds of stroma covered by endo- 
metrial-type cells imparting a phyllode-like appearance." Both 
the stromal and the epithelial component are benign. The tumor 
has an indolent behavior although it may recur if incompletely 
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© 2Table 15.1 Comparison between mixed epithelial and stromal tumors arising in the kidney and in the gynecologic tract 


Parameter 

Clinical 

Age distribution 
Behavior 

Gross findings 
Microscopic findings 
Epithelium 


Stroma 


MEST 


Perimenopausal age 
Benign 


Solid and cystic 


Variable 


Leaf-like structure benign 
stromal cells 


MEST: mixed epithelial and stromal tumor 


Adenofibroma 


Elderly 
Benign 


Solid and cystic 


Serous 


Leaf-like structure 
benign stromal cells 


Os |. a aadd 


© 2Figure 15.7 Mixed epithelial and stromal tumor: a condensation of cel- 
lular stroma around branching tubules in a background of edematous stroma 


with smooth muscle fibers (arrows) and thin-walled vessels. 
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¢QFigure 15.9 Mixed epithelial and stromal tumor: immunoreactivity for ER 
in the stromal component 


Adenosarcoma 


Elderly 
Malignant 
Solid and cystic 


Variable 


Leaf-like structure 
malignant stromal 
cells 


Serous cystoadenofibroma 
Reproductive age 
Benign 


Solid and cystic 


Serous 


Leaf-like structure benign 
stromal cells 


Adenosarcoma 


Elderly 
Malignant 
Solid and cystic 


Variable 


Leaf-like structure malig- 
nant stromal cells 


¢ Figure 15.8 Mixed epithelial and stromal tumor: the tumor shows a com- 


plex architecture with spatulate papillae or leaflet-like structures reminiscent of 
phyllodes tumor. 


PR in both stromal and epithelial components. 


excised. Adenosarcoma of the uterus is more common than ade- 
nofibroma. As with adenofibroma, the tumor appears as a poly- 
poid mass with small cysts. The epithelial component is benign, 
usually endometrioid, but also ciliated, clear cell, and squamous, 
while the mesenchymal component is malignant. The stroma in 
the papillary fronds is typically hypercellular and the cellularity 
is greatest beneath the epithelium or around dilated glands (stro- 
mal condensation/periglandular cuffing).'’? The stromal cells 
usually resemble endometrial stromal cells or fibroblasts; how- 
ever, atypia and pleomorphism are easily observed. In the ovary, 
leaf-like architecture is observed in serous cystoadenofibroma 
and Miillerian adenosarcoma. Serous cystoadenofibroma is a 
benign ovarian tumor, occurring over a wide age range. Grossly, 
the tumor is a cystic mass with a variable amount of solid firm 
areas that histologically correspond to broad fibrous papillae 
lined bya single layer of ciliated cuboidal-columnar cells, resem- 
bling the fallopian tube epithelium, protruding into a cyst. The 
stroma is usually more fibrous or edematous than normal ovar- 
ian stroma. Miillerian adenosarcoma of the ovary is extremely 
rare and is morphologically similar to its uterine counterpart. 
This tumor occurs in middle-aged women as a solid mass with 
cystic areas." The characteristic microscopic finding is the pres- 
ence of low-grade malignant stroma, which is more cellular 
around the glands. A leaf-like structure of the stroma covered by 
benign epithelium is another characteristic pattern. 
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Sigurd F. Lax 


Mixed epithelial and mesenchymal tumors of the uterus are 
as rare as they are in other parts of the female genital tract. In 
this chapter, five tumor entities will be discussed in more detail: 
adenomyoma, atypical polypoid adenomyoma, adenofibroma, 
adenosarcoma, and carcinomasarcoma.' 


This is a benign tumor consisting of endometrial glands and 
stroma surrounded by smooth muscle.' The patients are 


usually premenopausal and present with abnormal bleeding. 
Adenomyoma has the appearance of nodular adenomyosis, 
particularly if located within the myometrium (Figure 16.1). 
An endometrial origin with aspects of an adenomyomatous 
polyp and subserosal location are also possible. Less frequently, 
the cervix is involved.’ Grossly, the cut surface is firm and 
grayish-white and may contain numerous cysts with hemor- 
rhage. Histologically, the glands are lined by endometrial-type 
epithelium that may show various types of metaplasia and be 


Figur Adenomyoma (center) characterized by indistinct borders and cysts occurring within a uterus showing multiple fibroids (A). Histologically it shows 
an admixture of endometrial tissue and nodular smooth muscle tissue (B). The glands are benign and surrounded by scant stroma (C). 


surrounded by endometrial stroma resembling the proliferative 
phase. The smooth muscle component may show a variety of 
changes that may be present in usual leiomyoma.** 


Atypical polypoid adenomyoma (APAM) is defined as a poly- 
poid lesion consisting of a complex glandular component with 
cytologic atypia and a fibromuscular stromal component.’ It 
occursat premenopausalage and presents with menometrorrha- 
gia. It is often located in the lower uterine segment. Grossly, the 


(A) 


doum 
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mean diameter is about 2 cm, but may be larger, and the cut sur- 
face is grayish white with a rubbery consistency." The border to 
the adjacent myometrium is sharp (Figure 16.2). Histologically, 
the glandular component shows architectural complexity and 
cytologic atypia similar to atypical endometrial hyperplasia.° 
Squamous metaplasia with morules is typical and may reveal 
necrosis. The glandular component may show a lobulated pat- 
tern and is embedded in a cellular spindle cell stroma, which 
is more likely fibromatous or myofibroblastic than myogenic. 
This is supported by immunohistochemistry since the stromal 


(B) 


Atypical polypoid adenomyoma (APAM) shows expansile growth and is confined to the endometrium (A). The glands are arranged in a complex 
pattern, and show mild cytologic atypia and squamous morules (B, C). The mesenchymal component is strongly immunoreactive for smooth muscle actin (SMA) 


(D) and negative for h-caldesmon (E). 
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cells are positive for vimentin and SMA, but usually negative for Q 16.3 Adenofibroma 
desmin and h-caldesmon (Figure 16.2).” Microsatellite insta- 
bility by hypermethylation of the MLH1 promoter is frequent. 
Usually, the course is benign, although there may be recurrence 
after local resection. Progression to endometrial carcinoma is 
possible but rare. The risk for an associated endometrial carci- 
noma is about 10%.* 


Adenofibroma is characterized by an admixture of benign 
Miillerian epithelium and stroma, the latter being usually 
fibroblastic. The patients are usually postmenopausal. An 
association with tamoxifen has been reported.’ This diagnosis 
should be made very rarely and, particularly, adenosarcoma 
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©Figure 16.4 Benign glands and a cellular, endometrial stroma-like mesenchymal component with periglandular cuffing characterize adenosarcoma. Mitoses are 
often scant (A-C). Metaplasia may be present as squamous morules and mucinous epithelium (D). 
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and endometrial polyps need to be excluded. The differential 
diagnosis for adenosarcoma can be very difficult and some oth- 
ers suggest that it can only seriously be made on hysterectomy 
specimens. For critical cases in young women the term “atypi- 
cal adenofibromatous tumor” has been suggested.” Grossly, 
adenofibromas are polypoid lesions involving the uterine cavity 
or the lower uterine segment. Less frequently, they occur intra- 
murally or subserosally. Histologically, there are broad papillary 
formations with endometrial-type or fibroblastic stroma with 
lack of atypia, mitotic activity, and periglandular condensation 
(Figure 16.3). The epithelium on the surface and within glands 
is endometrioid in type and bland. The clinical course is benign, 
provided a strict separation from adenosarcoma."! 


916.4 Adenosarcoma 


Adenosarcoma represents a mixed tumor with a benign or 
atypical epithelial and a mostly low-grade malignant mesenchy- 
mal component.’ About two-thirds occur in postmenopausal 
and one-third in premenopausal women. Clinical symptoms 
such as vaginal bleeding, discharge, and a mass protruding 
into the vagina are non-specific. There is an association with 
previous pelvic irradiation and tamoxifen therapy. Grossly, 
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Interspersed are less cellular areas with hyalinization (D). 
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adenosarcoma involves the endometrium as a polyp, but less fre- 
quently may occur intramurally or subserosally. Histologically, 
the tumor shows a leaf-like or phylloid pattern and a variable 
glandular component with usually endometrioid differentia- 
tion, but often with metaplasia (Figure 16.4). The stroma usu- 
ally resembles that of proliferative-phase endometrium and is 
typically condensed around the glands (“cuffing”). It may show 
heterologous elements such as cartilage and skeletal muscle, and 
a sex cord-like differentiation. The mitotic activity varies and 
may be very low. Myometrial invasion is found in about 40% 
of cases. A striking feature is the overgrowth of the stroma by 
a high-grade component, which has prognostic significance 
and is designated “sarcomatous overgrowth” (Figure 16.5). The 
high-grade component is characterized by nuclear polymor- 
phism, brisk mitotic activity, and may show a broad variety of 
sarcomatous differentiation. The stromal component shows 
immunoreactivity for CD10, ER, and PR, which may be lost in 
cases of sarcomatous overgrowth.” There may be local recur- 
rence, mostly in the vagina, either early or late in up to 30% of 
the patients. Deep myometrial invasion is a risk factor for recur- 
rence. Tumors with sarcomatous overgrowth behave poorly, 
often with distant metastases. !»"=15 
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916.5 Carcinosarcoma 


Carcinosarcoma, also known as malignant mixed Miillerian 
tumor (MMMT) is a biphasic malignant tumor with high- 
grade epithelial and mesenchymal components.' The tumors 
occur in the menopause and present with vaginal bleeding. 
An association with tamoxifen therapy and pelvic irradiation 
has been reported. Grossly, carcinosarcoma presents as a large 
polypoid mass filling out the uterine cavity, often with necro- 
sis and hemorrhage. Myometrial invasion and extension to 
the cervix are frequent. About one-third of the tumors show 


extrauterine spread. Histologically, an intimate admixture 
of the various components, as well as different types of highly 
malignant epithelial and mesenchymal tissues, is typical 
(Figure 16.6). The carcinomatous component is usually mixed, 
showing endometrioid, serous, and other types. The sarco- 
matous component may consist of a high-grade non-specific 
sarcoma containing heterologous elements in about 50% of the 
cases. Biologically, carcinosarcomas are considered to be of epi- 
thelial derivation, reflecting epithelial-mesenchymal transition 
and, therefore, staging according to endometrial carcinoma is 


Tee ol a 
eae 


13° a3 
n CUTIA, 


Figure 16.6 Carcinosarcoma with high-grade carcinomatous and sarcomatous components (A, B). Epithelial-mesenchymal transition is characterized by change 
and partial loss, respectively, of the cytokeratin immunoreactivity (C, D). Heterologous sarcomatous elements may consist of cellular and atypical cartilage (E). 


recommended by the UICC and FIGO." A clonal origin of both 
components, as well as a similar molecular profile compared to 
high-grade endometrial carcinoma, has been shown.'”"'? Most 
frequent genetic alterations are mutations in TP53, PIK3CA, 
and RAS/RAF. Alterations of the Akt/beta-catenin pathway 
and e-cadherin expression seem to be required for a carcinosar- 
coma phenotype.” The clinical outcome is usually poor, with 
pelvic recurrence and a metastatic spread similar to high-grade 
endometrial carcinoma. Lymph node metastases may show 
predominantly the carcinomatous component. Due to the poor 
outcome, the inclusion of carcinosarcomas in endometrial car- 
cinoma studies has been challenged.” Poor prognostic factors 
are advanced stage, deep myometrial invasion, the presence of a 
serous or clear cell carcinomatous component, a rhabdomyoma- 
tous component, and for stage I the presence of heterologous 
elements.” 
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917.1 Introduction 


Mixed tumors (tumors with a sarcomatous component), which 
are uncommon in the ovary, occur more frequently in the uterus 
and, rarely, in the pelvic and abdominal peritoneum, or the 
omentum. They show malignant mesenchymal cells admixed 
with benign or malignant epithelial elements. 


917.2 Malignant Mesodermal Mixed 
Tumors (Carcinosarcomas) 


These tumors are composed of high-grade carcinoma of differ- 
ent Miillerian types and sarcoma. The latter component may 
be homologous (tissue types native to the Miillerian tract, ie. 
endometrial stroma, fibrous tissue, and smooth muscle) or het- 
erologous (foreign tissue, such as skeletal muscle, adipose tissue, 
cartilage, and bone). Any of these various components may be 
widespread or limited to small foci.’ Approximately one-third 
fall into the homologous group. Occasionally, these complex 
neoplasms arise in ovarian endometriosis. 


©17.2.1 General Features 


Malignant mesodermal (Miillerian) mixed tumors (MMMTs) 
account for 2% of all ovarian cancers. They occur in the 6th 
to 8th decades, and are rare below the age of 40 years.” Recent 
immunohistochemical and molecular genetic studies? sup- 
port a clonal origin of both tumor components (epithelial and 
mesenchymal-like elements) and, accordingly, a proposal to 
designate these tumors “undifferentiated or metaplastic car- 
cinoma” has been made.° However, preserving the currently 
accepted term MMMT, which indicates the type(s) of neoplastic 
differentiation, is recommended, because of the unique clinico- 
pathologic features of this tumor. 


©17.2.2 Macroscopic Features 


The tumors are bilateral in one-third of cases.” They are usually 
large (15-20cm mean diameter), friable, solid, and/or cystic 
with areas of necrosis and hemorrhage. Occasionally, bone or 
cartilage can be palpated. 
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917.2.3 Microscopic Features 


Most tumors display a complex admixture of epithelial and 
malignant stromal elements, and transitions are uncommon. 
The epithelial component is most frequently high-grade serous 
(Figure 17.1), endometrioid, or undifferentiated carcinoma. 
Occasionally, squamous, mucinous, or clear cell carcinoma is 
found. Ifthe epithelium is mucinous, care should be taken to dis- 
tinguish such tumors from mucinous cystic tumors with mural 
nodules. The sarcomatous elements are usually hypercellular 
sheets of small hyperchromatic round- to spindle-shaped cells 
with a high mitotic rate and lacking apparent differentiation. In 
the homologous type, the sarcoma component resembles fibro- 
sarcoma, malignant fibrous histiocytoma, or high-grade endo- 
metrial stromal sarcoma. The heterologous tumor most often 
contains chondrosarcoma, rhabdomyosarcoma (Figure 17.2), 
or both. Rarely, osteosarcoma or liposarcoma is present. PAS- 
positive, diastase-resistant hyaline bodies are common in the 
sarcoma component. Glial, neuronal, and trophoblastic differ- 
entiation may be encountered. 


917.2.4 Immunohistochemistry 


Asageneral rule, reactivity for EMA and cytokeratins (AE1/AE3 
and CAM 5.2), but not for vimentin, helps distinguish poorly 
differentiated carcinoma from sarcoma. However, in MMMTs, 
the sarcomatous component may also react with cytokeratins 
and EMA,’ and reactivity with vimentin is not uncommon in 
the epithelial component. The presence of heterologous com- 
ponents may be confirmed by immunohistochemistry, includ- 
ing desmin, myogenin, and myoD1 for rhabdomyosarcoma, or 
S100 for chondrosarcoma. Reactivity with chromogranin, neu- 
ral-specific enolase, and synaptophysin is found in one-sixth of 
cases. 


917.2.5 Histogenesis 


MMMTs are of epithelial cell origin and molecular studies 
favor a monoclonal origin by showing concordant TP53 abnor- 
malities within the carcinoma and sarcoma components.*** 
Further indirect evidence supporting the epithelial origin is 


Figure 17.1 Malignant mesodermal mixed tumor (carcinosarcoma). The 
tumor shows an admixture of epithelial and malignant stromal elements. The 
epithelial component is most frequently high-grade serous. 


Figure 17.2 Malignant mesodermal mixed tumor, heterologous. The epi- 
thelial component is high-grade serous carcinoma (top). There is a rhabdomyo- 
sarcoma component (bottom). 


that MMMTs may present as recurrence of high-grade serous 
carcinomas,’ and that the metastatic pattern of MMMTs is also 
similar to that of high-grade serous carcinomas. 


17.2.6 Somatic Genetics 


MMM Ts are probably monoclonal, as the histologically different 
components share similar allelic losses and retentions.** A cell line 
developed from an MMMT has expressed both epithelial and mes- 
enchymal antigens.” Tumor progression (clonal evolution) could 
explain the heterogeneous pattern of loss of heterozygosity (LOH) 
in either the carcinoma or sarcoma components of the neoplasm.‘ 


917.2.7 Differential Diagnosis 


1. MMMT versus immature teratoma: immature teratoma 
occurs predominantly in children and adolescents and 
typically contains elements derived from all three germ 
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layers. Neuroectodermal tissue, which is rarely found in 
MMM, is almost always the predominant malignant 
component. In addition, the malignant epithelial 
component of immature teratoma has an embryonal 
appearance and the cartilaginous component resembles 
fetal cartilage with uniform nuclei, in contrast to the 
cartilage found in MMMT in which the cells are bizarre and 
appear clearly malignant (chondrosarcoma). 

2. MMMT versus poorly differentiated Sertoli-Leydig 

cell tumor with heterologous elements: the latter tumor 

nearly always occurs in young women, many of whom 

present because of virilization. Usually, some area is better 

differentiated and readily diagnosable as Sertoli-Leydig 

tumors. Reactivity for inhibin-alpha and calretinin 

(Sertoli-Leydig) and EMA (in MMMT) also facilitates the 

diagnosis. 

MMMT versus endometrioid stromal sarcoma with 

sex cord-like differentiation: the latter tumor is better 

differentiated than MMMT and often exhibits sex cord 

differentiation. 

4. MMMT versus sarcoma-like mural nodules in mucinous 
cystic tumor. The mural nodules may be reactive, composed 
of anaplastic carcinoma or truly sarcomatous. 


©17.2.8 Tumor Spread and Prognosis 


Over 75% of MMMTs have spread beyond the ovary at the time 
of diagnosis, 60% being stage III and 10% stage IV.' The metas- 
tases commonly contain both carcinomatous and sarcomatous 
components. The prognosis is very poor. After cytoreductive 
surgery and platinum-based chemotherapy, the overall 5-year 
survival is under 30%. Only 25% of patients survive 2 years 
(median survival, 10 months).! 


917.2 Müllerian Adenosarcomas 


Ovarian adenosarcomas are usually unilateral and predomi- 
nantly solid tumors containing numerous small cysts. Over 50 
cases have been reported.'” They occur in older women (mean 
age, 54 years) and have a much worse prognosis than their more 
common uterine counterparts; 50% die within 5 years. 

Microscopically, the tumors exhibit both a malignant stro- 
mal and a glandular component. The glandular epithelium, 
which is usually of endometrioid type (Figure 17.3) appears 
benign or, less frequently, atypical. The stroma resembles a cel- 
lular fibroma, low-grade fibrosarcoma, or low-grade endome- 
trial-stromal sarcoma. Typically, it is most cellular adjacent to 
the glands forming cuffs around them (“periglandular cuffing”). 
The glands become cystic and polypoid projections of stroma 
into the lumens (phyllodes-like pattern) are often present. 
Mitoses in the stromal cells range from 2 to over 40 per 10 HPF.” 
Heterologous elements, sex cord-like structures, and sarcoma- 
tous overgrowth are occasionally found. 

Adenosarcomas should be distinguished from adenofibro- 
mas, polypoid endometriosis, sex cord-stromal tumors, and 
endometrial stromal sarcomas. 

Adenosarcoma of the ovary is a far more aggressive tumor 
than its counterpart in the endometrium. About half will have 
spread beyond the ovary by the time of diagnosis. Treatment 
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Ss ae A 
Figure 17.3 Adenosarcoma. The glands become cystic and the stroma is 


most cellular adjacent to the glands forming cuffs around them (“periglandular 
cuffing’). 


is primarily surgical, although radiation therapy and chemo- 
therapy have also been used. For stage I cancer, tumor rupture, 
high-grade, and sarcomatous overgrowth are associated with a 
higher rate of recurrence." 


917.3 Combined Sarcoma and Epithelial 
Tumor 


Occasionally, ovarian sarcomas occur in combination with 
an epithelial neoplasm.'*"* Two of these tumors presented 
as distinct solitary nodules in the walls of ovarian mucinous 
cystic tumors: one was a fibrosarcoma and the other was an 
undifferentiated sarcoma in conjunction with a mucinous 
cystadenocarcinoma.'? A second example of fibrosarcoma 
arising as a well-circumscribed 9 cm nodule in the wall of a 
mucinous cystadenoma has also been reported." The tumor, 
though well differentiated, was adherent to the omentum 
and contained 4 mitoses per 10 HPF. The patient received 
radiotherapy, but she died with clinical evidence of perito- 
neal and hepatic metastases 18 months postoperatively." 
Other reported examples of combined sarcoma and epithelial 
tumor include an angiosarcoma associated with a mucinous 
cystadenoma,” and two leiomyosarcomas coexisting with 
serous tumors, one a serous cystadenoma and the other a 
serous adenocarcinoma.’® A single case of rhabdomyosar- 
coma associated with a mucinous cystic tumor of the ovary 
has been reported.” 
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2 Mesenchymal Tumors of the Kidney 


r) Anna Calio, Diego Segala, and Guido Martignoni 


3218.1 Introduction 


Mesenchymal tumors in the kidney include different entities. 
Some of these tumors are unique to the renal parenchyma, such 
as juxtaglomerular cell tumor and renomedullary interstitial 
cell tumor, while others, such as PEComa (angiomyolipoma, 
epithelioid angiomyolipoma, and related lesions), leiomyoma, 
hemangioma, lymphangioma, schwannoma, leiomyosarcoma, 
angiosarcoma, rhabdomyosarcoma, osteosarcoma, synovial 
sarcoma, and Ewing sarcoma, are not exclusive to the kidney 
and show similar morphologic features in the other sites they 
affect, including the gynecologic tract. 


$218.2 PEComa 
& 218.2.1 Perivascular Epithelioid Cell 


The perivascular epithelioid cell (PEC) shows unique 
morphologic, immunohistochemical, ultrastructural, and 
genetic characteristics, and is the defining cell type of a 
group of neoplasms including angiomyolipoma, clear-cell 
“sugar” tumor of the lung and extrapulmonary sites, 
lymphangioleiomyomatosis, clear cell myomelanocytic tumor 
of the falciform ligament/ligamentum teres, and rare clear cell 
tumors of other anatomical sites. PECs typically have an epi- 
thelioid appearance with a clear to granular cytoplasm, a round 
to oval, centrally located nucleus, an inconspicuous nucleolus, 
and a typical perivascular location.’ At present, PECs have no 
known non-neoplastic counterpart. 

PECs coexpresses contractile proteins, mainly alpha 
smooth muscle actin, melanocytic markers, including 
microphthalmia-associated transcription factor (MiTF), gp 100 
(HMB45), and Melan-A/Mart1,** estrogen and progesterone 
receptors, while immunoreactivity for vimentin is usually nega- 
tive to inconspicuous. 

Ultrastructurally, PECs contain microfilament bundles with 
electron-dense condensation, numerous mitocondria, and 
membrane-bound dense granules. This cell type can modify its 
morphologic and immunophenotypical appearance showing 
features of muscle with a spindle shape and a stronger positivity 
for actin than for HMB45, or epithelioid appearance with strong 


expression of HMB45 and a scant, if any, reaction to actin. Cells 
may also become vacuolated, resembling an adipocyte. PR posi- 
tivity can be seen in PECs with spindle morphology, suggesting 
a possible role of morphologic transformation.‘ With regards to 
molecular findings, loss of chromosome 16p and TSC2 muta- 
tions have been demonstrated in PECs.” 


J 218.2.2 Angiomyolipoma 


PEComas of the kidney include classic angiomyolipoma, 
microscopic angiomyolipoma (so-called microhamar- 
toma), intraglomerular lesions, angiomyolipoma with epi- 
thelial cysts (AMLEC), oncocytoma-like angiomyolipoma, 
lymphangiomyomatosis of the renal sinus, and epithelioid 
angiomyolipoma. 

Classic angiomyolipoma is the most common mesenchymal 
tumor of the kidney.° Angiomyolipoma shows the capacity of 
PEC to modulate its morphology. It was initially considered as a 
hamartoma rather than a true tumor, but its clonal nature is now 
well known. In patients with tuberous sclerosis complex (TSC), 
renal angiomyolipoma can occur in either females or males, in 
the 3rd and 4th decades of life. They are typically asymptomatic, 
bilateral, small, and multifocal. Sporadic angiomyolipomas 
occur in older patients, in the 4th to 6th decades of life, espe- 
cially in females. They are usual solitary, unilateral, and larger 
than those associated with TSC. Classic angiomyolipoma has an 
indolent behavior even when multifocal and involving regional 
lymph nodes, which represents a multifocal growth pattern 
rather than metastatic disease. 

Both inherited and sporadic angiomyolipoma frequently 
demonstrate loss of heterozygosity (LOH) of chromosome 16p 
(TSC2), but not of the TSC1 gene.’ Besides LOH, sporadic renal 
angiomyolipoma frequently has mutationsin TSC2, butnot TSC1 
or RHEB. This suggests that TSC2 inactivation by mutation is a 
consistent and likely necessary genetic event in the pathogenesis 
of most of these tumors. However, chromosomal translocations 
and gene fusion events have not been fully assessed. 

On cut section, the tumor is a well-circumscribed, but not 
encapsulated solid mass, usually ranging from yellow to tan in 
color, depending on the proportion of the components present. 
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Occasionally, cystic changes may be found. Histologically, as 
the name indicates, it is composed of a variable mixture of adi- 
pose tissue, and spindle and epithelioid smooth muscle cells 
with abnormal thick-walled blood vessels (Figure 18.1). Classic 
angiomyolipoma is labeled lipoma-like or leiomyoma-like 
angiomyolipoma (Figures 18.2, 18.3) when adipose or spindle 
smooth muscle components predominate.° Angiomyolipoma 
is characterized by a coexpression of melanocytic markers 
(HMB45, Martl/Melan-A, and MiTF) and smooth muscle 


Classic angiomyolipoma is com- 
posed of a variable mixture of adipose tissue, and 
spindle and epithelioid smooth muscle cells with 
abnormal thick-walled blood vessels. 


Leiomyoma-like angiomyolipoma: 
the tumor is exclusively composed of smooth muscle 
cells, admixed with abnormal thick-walled blood 
vessels. 


J Leiomyoma-like angiomyolipoma: 
the smooth muscle cells show elongated bland 
nuclei. 
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markers (smooth muscle actin, muscle-specific actin and cal- 
ponin). Staining for CD68, $100 protein, ER and PR, and desmin 
may also be present, whereas epithelial markers are always 
negative. Cathepsin K has been found to be highly expressed 
in pulmonary lymphangioleiomyomatosis,* in the entire spec- 
trum of PEC lesions of the kidney (Figure 18.4)’ and in many 
other extrarenal PEComas, and it is a useful tool for diagnostic 
purposes and in the differential diagnosis from the majority of 
human cancers." 


Microscopic angiomyolipomas (so-called microhamartomas) 
are small nodules often observed in kidneys bearing one or 
more angiomyolipoma. They are not homogeneous in appear- 
ance and show all the heterogeneous histopathologic features 
of angiomyolipoma, although they do not contain thick-walled 
blood vessels."! 


Intraglomerular lesions with similar features to angiomyoli- 
poma have been reported in patients with and without tuber- 
ous sclerosis, and in TSC2/PKD1 contiguous gene syndrome, 
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£ Figure 18.4 Classic angiomyolipoma: diffuse 
expression of cathepsin Kin both adipose and smooth 
muscle component. 


¢°Figure 18.5 Angiomyolipoma with epithelial 
© cysts (AMLEC) is characterized by the presence of 
multiple epithelial cysts. 


k 6 °Figure 18.6 Angiomyolipoma with epithelial 
cysts (AMLEC): the cyst is lined by cuboidal to hobnail 
cells, with the presence of subepithelial hypercellular 
stroma (“cambium-like” layer). 


a disease associated with a deletion disrupting both TSC2 and 
PKD1 (autosomal dominant polycystic disease gene). 
Angiomyolipoma with epithelial cysts (AMLEC) is a recently 
identified variant of angiomyolipoma.'* These tumors are 
characterized by a mixed, solid and cystic architecture being 
composed of epithelial cysts lined by cuboidal to hobnail cells 
(Figures 18.5, 18.6, 18.7). The tumors are immunohistochemi- 
cally positive for cytokeratin, PAX2, and PAX8.'* The stroma 
is commonly hypercellular adjacent to the epithelial cysts 
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(subepithelial “cambium-like” layer), which are positive for 
HMB45, Melan-A, cathepsin K (Figure 18.8), CD10, and ER 
and PR. In addition, the tumor has a solid extracystic compo- 
nent with the morphology of a smooth muscle-predominant 
angiomyolipoma associated with thickened and irregular blood 
vessels. Cells are positive for HMB45, ER and PR, smooth mus- 
cle actin, and desmin. The subepithelial “cambium-like” layer is 
viewed as a manifestation of Miillerian differentiation of PEC 
and the epithelial cysts represent entrapped renal tubules. 

Oncocytoma-like angiomyolipomas are rare tumors consist- 
ing ofa homogeneous population of HMB45-positive polygonal 
cells with eosinophilic cytoplasm.’ They have been described in 
patients with and without TSC. 

Lymphangiomyomatosis of the renal sinus is a plaque-like 
mass developing in the wall of the renal pelvis. All three cases 
reported to date also had renal angiomyolipomas. In these 
patients, postmortem examination of the lungs revealed pulmo- 
nary lymphangiomyomatosis in one case.'”’® 

Epithelioid angiomyolipoma (pure epithelioid PEComa of 
the kidney) is a rare variant of angiomyolipoma which, by defi- 
nition, consists of at least 80% epithelioid cells.” In a recent 
study He et al. found 20 of these tumors among 437 (4.6%) 
angiomyolipomas.” As for classic angiomyolipoma, epithelioid 
angiomyolipoma has been described in patients with or without 


§ ¢@9Figure 18.7 Angiomyolipoma with epithelial 
cysts (AMLEC): the cyst is lined by cuboidal to hobnail 
cells, with the presence of subepithelial hypercellular 
stroma (“cambium-like" layer). 


¢2Figure 18.8 Angiomyolipoma with epithelial 
cysts (AMLEC): cathepsin K labeled either the solid or 
the subepithelial stromal component. 


TSC, as well as in the TSC2/PKD1 contiguous gene syndrome. 
LOH of TSC2 has been reported in occasional cases of sporadic 
epithelioid angiomyolipoma. Both sexes are affected equally and 
mean patient age is 50 years. Macroscopically, these neoplasms 
are usually large, with infiltrative growth and a brown color. 
Necrosis and extrarenal extension may be seen. Epithelioid 
angiomyolipoma can show two different morphologic patterns. 
Some tumors are characterized by the presence of cells arranged 
in cohesive nests, broad alveoli, and sheets separated by thin vas- 
cular-rich septa. The cells are usually large and polygonal, with 
a dense, deeply eosinophilic cytoplasm and atypical nuclei, hav- 
ing prominent nucleoli (Figure 18.9). Intranuclear inclusions 
are frequently observed. The combination of prominent nucle- 
oli with intranuclear inclusions in large discohesive cells with 
eosinophilic cytoplasm imparts a ganglion cell-like appearance 
to the tumor cells. Multinucleate giant cells, with a morphology 
similar to the atypical mononuclear cells of the tumor, are fre- 
quently present. Although the cytoplasm is often eosinophilic, 
occasionally the cytoplasm is clear at the periphery of the cells. 
A prominent capillary network can be present and tumors with 
prominent clear cells can be mistaken for a clear cell renal cell 
carcinoma. Some of the epithelioid angiomyolipomas have 2 or 
more mitotic figures in 50 HPF, but the majority have no mitoses 
or at most 1 mitotic figure/50 HPF. Variable amounts of necrosis 
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¢Figure 18.10 Epithelioid angiomyolipoma with epithelioid and plump 
spindled cells with diffuse growth: the tumor is composed of diffuse and 
densely packed sheets, giving a uniform appearance to the tumor. 


and hemorrhage can be present in these tumors and the overall 
pattern has been described as a carcinoma-like growth. 

The other pattern of epithelioid angiomyolipoma consists 
of epithelioid and plump spindled cells arranged in diffuse and 
densely packed sheets (Figure 18.10). In these neoplasms, com- 
partmentalization is absent. Overall, these tumors have greater 
homogeneity of growth pattern when compared to carcinoma- 
like tumors. The tumor cells are relatively uniform epithelioid 
cells with clear-to-granular, feathery eosinophilic cytoplasm. In 
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¢Figure 18.9 Epithelioid angiomyolipoma with 

carcinoma-like appearance: the tumor is composed 
oS of large discohesive cells with eosinophilic cytoplasm 

and prominent nucleoli with intranuclear inclusions. 


a few cases, the cells have been found to have clearer cytoplasm. 
The cell size is smaller and the nuclei are relatively homogeneous 
without atypia. The nuclear chromatin is vesicular and there are 
prominent nucleoli. Intranuclear inclusions are infrequently 
observed in this group of tumors. Scattered or in groups, multi- 
nucleate giant cells, with morphology similar to the background 
uniform cells, can be present. These neoplasms usually have no 
mitotic activity. This pattern has been designated epithelioid 
and plump spindled cells with diffuse growth. Occasional neo- 
plasms can showa combined carcinoma-like and diffuse growth 
pattern. 

The diagnosis may be confirmed by an appropriate immuno- 
histochemical panel. These tumors are negative for cytokeratins 
and S100 protein, and positive for melanocytic markers 
(HMB45, microphthalmia transcription factor, Melan-A), 
cathepsin K (Figures 18.11, 18.12) and smooth muscle markers 
(smooth muscle actin and muscle-specific actin). 

LOH of TSC2 has been reported in occasional cases of spo- 
radic epithelioid angiomyolipoma indicating clonality and rela- 
tionship with classic angiomyolipoma.”' Some cases with TFE3 
gene rearrangement have also been described.” Most of the 
renal epithelioid angiomyolipoma expressing TFE3 by immu- 
nohistochemistry, do not show TFE3 gene rearrangement by 
FISH; such rearrangement is extremely uncommon in renal 
epithelioid angiomyolipoma. 

Epithelioid angiomyolipoma can behave in a malignant 
fashion.'”""">4 However, the frequency of aggressive bio- 
logic behavior is extremely variable, ranging from 5% to 66% 
(including both local recurrence and metastasis), likely due to 
differences in the selection of tumors included in these stud- 
ies (consecutive or consultation cases). Prognostic factors 
for epithelioid angiomyolipoma are currently incompletely 
defined (Table 18.1). Nese et al. suggested that epithelioid 
angiomyolipoma with the presence of TSC and/or concurrent 
classic angiomyolipoma, tumor size (>7 cm), carcinoma-like 
morphologic pattern, involvement of perinephric fat and/or 
renal vein, and the presence of necrosis are associated with dis- 
ease progression, recurrence, metastasis, or death.'* Based on 
these findings a prognostic parameter-based risk stratification 
model has been developed, dividing tumors into low (0 to 1 
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6 QTable 18.1 Criteria for malignancy 


KIDNEY 
Study Classification Criteria 
Brimo etal.” Benign EAML with atypia (<2 adverse features) 1. 270% atypical epithelioid cells 
2. 22 mitotic figures per 10 HPF 
alignant EAML with atypia (23 adverse features) 3. Atypical mitotic figures 
4. Necrosis 
Nese etal.’ Low-risk group (0-1 adverse parameters) 1.TSC and/or concurrent angiomyolipoma 
2. Tumor size (>7 cm) 
ntermediate-risk group (2-3 adverse parameters) 3. Morphologic pattern A 
4. Extrarenal extension and/or involvement of renal vein 
High-risk group (4-5 adverse parameters) 5. Necrosis 
GYNECOLOGIC TRACT 
Folpe et al? Benign No worrisome features (<5 cm, non-infiltrative, not high nuclear grade or 


Uncertain malignant potential 


alignant 


Schoolmeester et al.” 


Malignant (>4 features) 


Benign or uncertain malignant potential (<4 features) 


cellularity, mitotic rate <1/50 HPF, no necrosis, no vascular invasion) 
1. Nuclear pleomorphism/multinucleated giant cells only or 
2. Size >5 cm only 


Two or more worrisome features (>5 cm, infiltrative, high nuclear grade and 
cellularity, mitotic rate > 1/50 HPF, necrosis, vascular invasion) 


1.Size>5cm 

2. Infiltrative growth 
3. High nuclear grade 
4. Necrosis 

5. Vascular invasion 


6. Mitotic rate >1/50 HPF 


Abbreviations: EAML: epithelioid angiomyolipoma; HPF: high power field; TSC: tuberous sclerosis complex. 


parameters), intermediate (2 to 3 parameters), and high risk (4 
or more parameters) categories. There is a 15%, 64%, and 100% 
risk for disease progression among these groups, respectively.'* 
A further study analyzed 40 cases of “renal epithelioid angio- 
myolipoma with atypia,” in which the epithelioid component 
ranged from 5% to 90%. Older age, large tumor size, higher 
percentage of epithelioid component, severe atypia, higher 
percentage of atypical cells, higher mitotic count, necrosis, 
lymphovascular invasion, and renal vein invasion were found 
associated with malignancy.” Nevertheless, another recent 
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ANG Figure 18.11 Epithelioid angiomyolipoma: 
$ diffuse expression of cathepsin K emphasizes the 
; infiltrative growth of the lesion. 


study based on consecutively resected cases did not confirm 
such correlations.” 


3218.3 Hemangioma 


Hemangioma is a benign vascular tumor that is occasionally 
found in surgical specimens of the kidney. They are more com- 
monly seen in young to middle-aged adults with hematuria and 
colicky pain. In addition to sporadic tumors, hemangiomas 
may be part of a syndrome such as Sturge-Weber syndrome, 
Klippel-Trenaunay syndrome, and systemic angiomatosis. 


They are usually unilateral and single, and rarely multifo- 
cal or bilateral. The renal medulla is the most common site of 


involvement. Grossly, they are an unencapsulated mass, with 
a spongy red appearance or a small red streak. Both capillary 
and cavernous hemangiomas are recognized, the latter being 
more common. They exhibit the typical histologic features of 
hemangiomas, irregular blood-filled vascular spaces lined by a 
single layer of endothelial cells.” They may show an infiltrative 
growth pattern, but lack the mitosis and nuclear pleomorphism 
observed in angiosarcomas. 


$218.4 Schwannoma 


Schwannoma of the kidney is extremely rare.” Patients have 
non-specific symptoms and signs. Tumors are well-demarcated 
rounded masses and vary in color from tan to yellow. 
Histologically, renal schwannoma is similar to schwannoma 
occurring elsewhere, composed of spindle cells often arranged 
in a palisading fashion (Antoni A pattern) and less cellular 
loosely areas (Antoni B). 


$218.5 Juxtaglomerular Cell Tumor 


Juxtaglomerular cell tumor is a rare and benign renin-secreting 
tumor that occurs in young adults (mean 27 years), with a female 
predominance.” The diagnosis is usually suspected in patients 
with severe, poorly controlled hypertension and marked hypoka- 
lemia. Juxtaglomerular cell tumor is unilateral and a cortical 
mass. On cut section, the tumor is solid, well circumscribed and 
yellow-tan, usually smaller than 3 cm in diameter. Histologically, 
it consists of sheets of polygonal or spindle cells with cen- 
tral round nuclei, distinct cell borders, and abundant granular 
eosinophilic cytoplasm staining for the Bowie stain, PAS, and 
toluidine blue. A complex vascular hemangiopericytic pattern 
is typically observed. Thick-wall hyalinized blood vessels are 
also common. In roughly one-half of tumors, prominent tubular 
elements, either neoplastic or entrapped, are present. Tumor 
cells are immunoreactive for renin, actin, vimentin, and CD34. 
Ultrastructural features are important for the diagnosis, includ- 
ing abundant rough endoplasmic reticulum, a well-developed 
Golgi apparatus, and numerous peripherally located sharply 
angulated rhomboid renin protogranules. A variable number of 
round electrondense mature renin-like granules are also found. 
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¢2Figure 18.12 Epithelioid angiomyolipoma: 
staining for cathepsin K in both atypical mononuclear 
elements and multinucleated giant cells. 


3918.6 Leiomyoma 


Leiomyoma is a benign smooth-muscle neoplasm arising from 
the renal capsule, muscularis of the renal pelvis, or from cortical 
vascular smooth muscle.” Most are incidentally encountered in 
adults as firm and well-circumscribed solid lesions, occasionally 
with calcification and cystic change. Histologically, the tumor is 
made of spindle cells, usually arranged in intersecting fascicles 
with little nuclear pleomorphism and no mitotic activity. Tumor 
cells are positive for smooth muscle actin and desmin. 


$218.7 Lymphangioma 


Lymphangiomaisa rare benign renal tumor that may arise from 
the renal capsule, develop within the cortex, or most often, pre- 
sent as a peripelvic or renal sinus mass.” These lesions are more 
common in adults as encapsulated cystic lesions ranging from 
small tumors to extremely large lesions replacing the entire 
renal parenchyma. The cysts, lined by flattened endothelium 
and containing clear fluid, are separated by fibrous septa with 
small entrapped tubules and lymphoid cells. 


218.8 Renomedullary Interstitial Cell 
Tumor 


Renomedullary interstitial cell tumor is the most common inci- 
dental finding in adults. They are present in nearly 50% of men 
and women, and frequently are multiple. Although renomedullary 
interstitial cells playarolein regulation ofblood pressure, renomed- 
ullary interstitial cell tumors have no correlation with hyperten- 
sion. The tumor is usually 1-5 mm in diameter as white or pale 
gray nodules within a renal medulla. Microscopically, renomedul- 
lary interstitial cell tumors are composed of small stellate or polyg- 
onal cells in a background of basophilic stroma.” At the periphery, 
renal medullary tubules are often entrapped (Figure 18.13). Some 
tumors contain deposits of amyloid-like material. 


3218.9 Solitary Fibrous Tumor 


Solitary fibrous tumor is an uncommon neoplasm of the kid- 
ney.” The tumor is usually a large well-circumscribed mass 
arising in the renal parenchyma and morphologically consists 
of spindle cells haphazardly arranged, admixed with dense 
collagenous bands. A hemangiopericytoma-like growth pattern 
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stroma. Entrapped renal tubules are often present (A,B). 


à 


Renomedullary interstitial cell tumor: the lesion is composed of small stellate or polygonal cells in a background of abundant 


eosinophilic fibrillary cytoplasm, arranged in nests or sheets (A,B,C). 


is typical. Staining for CD34, BCL-2, CD99, and STAT6 confirms 
the diagnosis. 


Among mesenchymal tumors, classic triphasic angiomyoli- 
poma is the most common neoplasm in the kidney, while it is 
infrequently encountered in the gynecologic tract, and when 
it occurs, is mainly reported in the uterus. On the other hand, 
renal leiomyoma is rare, but extremely common in the uterus. 
With regards to the histologic appearance of angiomyolipoma, 
differences are observed when comparing the morphology in the 
kidney and the uterus. Lipoma-like angiomyolipoma has never 
been reported in the uterus and, in general, the adipose tissue is 
not present. However, the occasional uterine tumors in which 


smooth muscle tissue and fat coexist are lipoleiomyoma rather 
than “true” angiomyolipoma. Other variants, oncocytoma-like 
and angiomyolipoma with epithelial cysts (AMLEC) have also 
never been described in the gynecologic tract. The epithelioid 
variant, characterized by epithelioid cells with abundant clear to 
eosinophilic fibrillary cytoplasm, arranged in nests or sheets, is 
the typical morphology of PEComa in the uterus (Figure 18.14).*! 
Nevertheless, a cytologic spectrum varying from purely spindle 
PEComa to purely epithelioid and combinations of two com- 
ponents have been described. Multinucleate giant cells, “spider 
cells” macronucleoli, and intranuclear pseudoinclusions are 
other usual features. The predominant epithelioid angiomyolipo- 
mas strongly express melanocytic markers and limited smooth 
muscle markers; the opposite immunolabeling has been reported 
for tumors with predominant spindle cells morphology. Staining 
for cathepsin K is positive, although it is not specific since it has 
been demonstrated in a proportion of leiomyosarcomas,”° an 
important differential diagnosis in the uterus. 


As in the kidney, epithelioid angiomyolipoma of the uterus 
usually has an indolent course. However, recurrence and/or 
metastasis have been described. The assessment of malig- 
nancy is based on histologic criteria proposed by Folpe et 
al.” and more recently by Schoolmeester et al.” (Table 18.1). 
Comparing both systems, Folpe criteria have better sensitiv- 
ity and negative predictive value, while Schoolmeester criteria 
have better specificity and positive predictive value. In other 
words, all tumors defined as malignant using Schoolmeester 
criteria were aggressive, but 15% of benign tumors behaved 
in a malignant fashion. No tumors categorized as benign 
using Folpe criteria showed an aggressive course and 70% of 
tumors recognized as malignant showed recurrence and/or 
metastasis. 

All the other mesenchymal tumors previously described in 
this chapter as occurring in the kidney may be identified in the 
gynecologic tract, showing overlapping pathological features. 
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Sigurd F. Lax 


919.1 Mesenchymal Tumors of the Uterine 
Corpus 


Most mesenchymal neoplasms occur in the uterine corpus and 
most frequent are smooth muscle tumors. ™? 


19.1.1 Smooth Muscle Tumors 


Smooth muscle tumors of the uterus, particularly of the uterine 
corpus, need to be regarded separately from their counterparts at 
other sites in the female genital tract. On one hand, they belong 
to the most frequent neoplasms of the female genital tract, on the 
other their criteria of malignancy are distinct. More than 95% 
of uterine smooth muscle tumors comprise benign leiomyoma 
and its variants, whereas leiomyosarcoma and smooth muscle 
tumors of uncertain malignant potential (STUMP) are very rare.’ 


Leiomyoma and Variants 


Leiomyoma usually affect 30- to 50-year-old women, but may 
occur earlier in a hereditary setting, e.g. hereditary leiomy- 
omatosis and renal cancer syndrome. About one-third of the 
patients present with clinical symptoms, particularly menor- 
rhagia, pelvic pain, or pressure, which may be related to the ana- 
tomic location and the size of the tumors. Leiomyomas mostly 
occur multiply in the setting ofa uterus myomatosus and within 
the uterus as submucosal, intramural, or subserosal tumors. 
Submucosal leiomyoma may present as polyps and prolapse 
into or through the cervical canal. They may frequently show 
ischemic necrosis and are accompanied by vaginal bleeding. 
Leiomyoma in subserosal location may undergo torsion, lead- 
ing to hemorrhage and necrosis, but also to detachment from 
the uterus with a subsequent parasitic leiomyoma within the 
peritoneal cavity. Grossly, leiomyoma typically presents as firm 
grayish-white and well-circumscribed nodules with a whorled 
cut surface. Regressive changes may cause an edematous, scar- 
like, hemorrhagic, or necrotic appearance. Histologically, most 
leiomyomas are composed of spindle-shaped cells arranged in 
intersecting fascicles. The cells show eosinophilic cytoplasm 
and form a syncytium with indistinct borders. The nuclei are 
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©Table 19.1 Variants of uterine leiomyoma’ 


Type ICD-O-Code 
Cellular leiomyoma 8892/0 
Leiomyoma with bizarre nuclei 8893/0 
itotically active leiomyoma 8890/0 
Hydropic leiomyoma 8890/0 
Apoplectic leiomyoma 8890/0 
Lipomatous leiomyoma (lipoleiomyoma) 8890/0 
Epitheloid leiomyoma 8891/0 
yxoid leiomyoma 8896/0 
Dissecting (cotyledo-like) leiomyoma 8890/0 
Diffuse leiomyomatosis 8890/0 
ntravenous leiomyomatosis 8890/0 
etastasizing leiomyoma 8896/0 


“The new ICD-O-codes were acknowledged in 2013 by IARC/WHO. Usual 
leiomyoma is designated with the ICD-O-Code 8890/0. 


usually cigar-shaped and show fine chromatin and indistinct 
nucleoli; mitosis is infrequently encountered.” Regressive 
changes include edema, ischemic necrosis, granulation tissue, 
hyalinization, and calcification. In particular, ischemic necrosis 
needs to be separated from tumor cell necrosis.. 

About 10% ofleiomyoma designated as variants are distinct by 
a variety of histological features, some of which are important for 
differential diagnosis and assessment of biological behavior (Table 
19.1). Some of these features, particularly increased cellularity, 
bizarre nuclear atypia, increased mitotic activity, intravascular 
growth, and epithelioid cell type may occur in leiomyosarcoma 
and, therefore, differential diagnosis may become complex.”* 

Cellular leiomyoma is characterized by increased cellularity 
compared to the surrounding myometrium and may mimic an 
endometrial stromal neoplasm (Figure 19.1). However, com- 
pared to the latter it does not reveal the typical arteriole-type 
vessels, but scattered thick-walled vessels, and shows immuno- 
reactivity for h-caldesmon and desmin. Areas of normal cellu- 
larity are often present. 
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©Figure 19.2 Apoplectic leiomyoma showing subtotal ischemic necrosis (A). The interface between intact smooth muscle tissue and necrosis is characterized by 
+Fig pop y g 


increased cellularity caused by myofibroblasts (B). 


Leiomyoma with apoplectic change is characterized by exten- 
sive, often total or subtotal ischemic necrosis, which may be sur- 
rounded by areas with increased cellularity and mitotic activity, 
as well by granulation and scar tissue (Figure 19.2). Ischemic 
necrosis needs to be distinguished from tumor cell necrosis. 

Leiomyoma with bizarre nuclei is characterized by cells with 
hyperchromatic, polymorphic (“bizarre”) nuclei, typically on 
a background of an otherwise usual leiomyoma. Mitotic activ- 
ity is low (Figure 19.3). The extent of these atypical-appearing 
cells may vary strongly from a few to focal and extensive. These 
tumors used to be designated “bizarre” or “symplastic” leiomy- 
oma in the past, but were included in the category of atypical lei- 
omyoma in the 2003 WHO classification of tumors of the female 
genital tract.* Further confusion occurred in the separation of 
atypical leiomyoma from STUMP. In a recent study with long- 
term follow-up, no recurrence and death, respectively, were 
found, even for cases with extensive and diffuse areas of atypia.° 
Differential diagnosis to leiomyosarcoma may be challenging as 


karyorrhectic figures may be confused with mitosis and infarct- 
type necrosis may be present. 

Mitotically active leiomyoma reveals more than 10 mitoses 
per 10 high power fields (HPF), usually in a background of 
bland cytology but increased cellularity. It typically occurs in 
the reproductive period and may be associated with hormone 
therapy.** 

Epithelioid leiomyoma (Figure 19.4) is often composed of 
clear or eosinophilic cells with an epithelial-like appearance. 
Lesions less than 1cm in diameter are designated plexiform 
tumorlets.”'® Criteria of malignancy of epithelioid and myx- 
oid types are distinct from smooth muscle neoplasms of usual 
type, particularly with respect to mitotic count, which should 
be scant, however, with much less evidence available. Myxoid 
leiomyoma show a bland cytology and lack infiltrative growth. 

Intravenous leiomyomatosis is grossly characterized by a 
worm-like growth of smooth muscle within vascular spaces. 
Histologically, benign smooth muscle tissue is present within 


oie 2 eae SS af Sn SS 


©Figure 19.3 Leiomyoma with bizarre nuclei showing a diffuse population of moderately to markedly atypical cells (A). The smooth muscle cells in the back- 


ground are only mildly pleomorphic (B). 
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©Figure 19.4 Epithelioid leiomyoma with distinct borders (A), clear (B) and eosinophilic (C 


veins outside of a leiomyoma, either free floating or adherent 
to the wall. Very rarely leiomyoma may show extensive lym- 
phocytic infiltrate that needs to be separated from malignant 
lymphoma and inflammatory pseudotumor (Figure 19.5). 
Usually, this lymphocytic infiltrate consists predominantly 
of T-cells and is polyclonal.'!” Therapy with progestins, gon- 
adotrophin-releasing hormone (GnRH) analogs such as leu- 
prolide acetate and progestin modulators such as ulipristal 
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acetate’?!4 may cause cytological changes such as apopto- 
sis, ischemic necrosis, epithelioid cellularity, and increased 
nuclear polymorphism, and subsequently mimic histological 
variants (Figure 19.6). 


Smooth Muscle Tumor of Uncertain Malignant Potential 


The diagnosis of STUMP, for which the alternative term atypi- 
cal smooth muscle neoplasm has been suggested, should be 
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©Table 19.2 Criteria for smooth muscle tumors of uncertain malignant 
potential (STUMP), modified from reference 1 


Tumorcell Cellularatypia Mitosis Recurrence rate 
necrosis = (++/+++) 

Absent Focal/multifocal <10/10 HPF 13.6% (3/22 cases) 
Absent Diffuse <10/10 HPF 10.4% (7/67 cases) 
Present No <10/10 HPF 26.7% (4/15 cases) 
Absent No >10/10 HPF 0 


mi oe 


(8) 


made rarely and requires features that preclude the unequivocal 
diagnosis of both leiomyosarcoma and leiomyoma. It is recom- 
mended to consider those features for which concerns of poten- 
tial malignant behavior have been raised, usually a combination 
of nuclear atypia, mitotic count, cell type, tumor cell necrosis, 
and other findings such as myxoid changes (Figure 19.7). The 
recurrence rate is usually low in these tumors and ranges from 
10% to 27% (Table 19.2). Due to the low recurrence rate, the 
term “malignant” is a question of debate. The highest recurrence 
rate is thought to be for the combination of tumor cell necro- 
sis with absence of significant atypia and low mitotic count, 
but the evidence is based on a series of only 15 cases. However, 


bevy 
©Figure 19.6 Leiomyoma showing progestin-related changes with epithelioid-like cytology and focal atypical nuclei (A). Areas of apoptosis in a leiomyoma 
treated for 10 months with ulipristal acetate (B). 


©Table 19.3 Histological features for the differential diagnosis between 
ischemic and tumor cell necrosis 


Ischemic necrosis Tumor cell necrosis 


Necrotic tumor No cell shadows Shadows of necrotic cells 


Transition between Zone of granulation Abrupt 
vital and necrotictumor tissue in older necrosis 
Hemorrhage and Usual Unusual 
inflammation 
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a long-term follow-up has been recommended for STUMP 
patients.” The issue of overlap with some leiomyoma variants, 
particularly, mitotically active leiomyoma and leiomyoma with 
bizarre nuclei remains a challenge for differential diagnosis and 
needs further clarification. In a recent series of atypical smooth 
muscle neoplasms, no fatal course was observed and local recur- 
rence occurred late. Immunohistochemistry is not helpful in 
distinguishing between STUMP and leiomyosarcoma.” 


Leiomyosarcoma 
Leiomyosarcoma is the most frequent sarcoma of the female 
genital tract and usually consists of spindle cells, but may show 


Figure 19.7 Smooth muscle tumor with moderate to marked nuclear 
atypia but scant mitosis. The diagnosis of atypical smooth muscle neoplasm or 
STUMP was made since this tumor recurred one year after myomectomy. 


epithelioid or myxoid differentiation. They mostly occur in 
postmenopausal women and are infrequent before the age of 50 
years. Clinical symptoms, of which abnormal vaginal bleeding, 
a palpable pelvic mass, and pelvic pain are most common, over- 
lap with those of leiomyoma. Rapid tumor growth should lead to 
suspicion for malignancy. Grossly, leiomyosarcoma presents as 
a single mass or as a dominant nodule within a uterus myoma- 
tosus with a diameter of usually more than 10 cm. The cut sur- 
face is usually soft and fleshy, and shows areas of necrosis and 
hemorrhage. The typical location is intramural, rarely the cer- 
vix. Histologically, the hallmark is moderate to severe nuclear 
atypia associated with brisk mitotic activity of greater than 10 
per 10 HPF. Nuclear atypia is often but not always associated 
with striking pleomorphism (Figure 19.8A). About a third of 
leiomyosarcoma harbor tumor cell necrosis (Figure 19.8B), 
which is characterized by an abrupt transition from viable to 
non-viable tumor cells, and usually contains shadows of atypi- 
cal cells.° Tumor cell necrosis needs to be distinguished from 
ischemic-type necrosis (Table 19.3) and interobserver variation 
may be significant.'* Vascular invasion is found in up to 20% of 
leiomyosarcoma. For the very rare leiomyosarcoma with epithe- 
lioid or myxoid differentiation, criteria for malignancy are dif- 
ferent, since a mitotic count of greater than 3/10 HPF is already 
considered sufficient (Figure 19.8C). Marked nuclear atypia 
may be only focally present and, therefore, careful sampling is 
necessary so as not to miss the diagnosis of leiomyosarcoma. 
Despite less evidence, criteria for malignancy for smooth mus- 
cle neoplasms of the uterine cervix seem to be identical to their 
counterparts in the uterine corpus. 

Immunohistochemistry is positive for smooth muscle anti- 
gens such as h-caldesmon, desmin, and smooth muscle actin 
(SMA), but in highly atypical tumors, and tumors with myxoid 
and epithelioid differentiation only focally (Figure 19.8D). 
CD10, cytokeratins, and EMA are frequently coexpressed, 
the latter two particularly in the epithelioid variant.'? About 
one-third of leiomyosarcoma express estrogen (ER), proges- 
terone (PR), and androgen (AR) receptors, whereas c-Kit and 
DOGI1 are rarely positive and c-Kit mutations have not been 
found. Ki67 immunoreactivity is significantly higher in 
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leiomyosarcoma compared to benign leiomyoma, but no general 
cut-off value is available. TP53 is mutated and overexpressed in 
up to 45% of leiomyosarcoma. A strong and diffuse immunore- 
activity for p53 and p16 favors the diagnosis of leiomyosarcoma, 
but may also be found in leiomyoma with bizarre nuclei. On the 
molecular genetic level, mutations of TP53 and ATXR are fre- 
quently found in leiomyosarcoma, in addition to mutations in 
the mediator complex subunit 12 (MED12).”” 


Similarities with the Genitourinary System 


Leiomyomatosis and renal cancer syndrome is an inherited 
cancer syndrome characterized by multiple leiomyoma of 
the uterus and of the skin, as well as renal cell carcinoma. The 
genetic basis is an autosomal dominant inherited germline 
mutation of the fumarate hydratase (FH) gene leading to a loss 
of function. Leiomyoma associated with FH deficiency may be 
either non-atypical and show increased cellularity, or atypi- 
cal often with multinucleated nuclei and prominent nucleoli. 
Mitosis may occur up to 7/10 HPF with atypical figures ina third 
of cases. Less frequently, somatic mutations in MED12 occur in 
these tumors, which are mutually exclusive with FH loss. The 
renal cell carcinoma is usually of clear cell type, but may showa 
tubuleocystic pattern with poorly differentiated areas.” ”° 


19.1.2 Endometrial Stromal and Related Tumors 


Tumors related to the endometrial stroma are generally very rare 
and were recently reclassified by the WHO.’ Endometrial stro- 
mal nodule (ESN) and low-grade endometrial stromal sarcoma 
(ESS) show a typical round cell morphology, which resembles 
the stromal cells of proliferative endometrium. In contrast, the 
reintroduced high-grade ESS is characterized by highly atypical 
round cells, which may be admixed with a low-grade fibromyx- 
oid component and do not resemble the stroma of proliferative 
endometrium. In particular, for high-grade ESS, specific genetic 
alterations associated with fusion genes have been described. 


Endometrial Stromal Nodule and Low-grade ESS 


Clinically, patients usually present with abnormal bleeding, 
abdominal pain, uterine enlargement, or a pelvic mass. Neither 
neoplasm can be distinguished based on their cyto- and histo- 
morphology. They consist of small round cells with scant 
cytoplasm resembling the stromal cells of proliferative endome- 
trium and contain multiple arteriole-type vessels (Figure 19.9). 
Nuclear atypia is mild and mitotic activity variable, usually 
without abnormal mitotic figures. Focally, collagen bands and 
histiocytes may be found. A broad spectrum of cellular differ- 
entiation may be seen, particularly sex cord-like, smooth mus- 
cle, rhabdoid, epithelioid, fibromyxoid, and endometrioid-type 
glandular. ESN and low-grade ESS are distinguishable by their 
behavior with respect to the adjacent myometrium. ESN usually 
shows a sharp margin, whereas low-grade ESS is characterized 
by extensive tongue or worm-like infiltration into the adjacent 
myometrium, which may be permeated.”””* Vascular invasion 
is frequently found. Minimal myometrial invasion with a maxi- 
mum of three foci of not more than 3 mm in depth, but without 
vascular invasion, is still consistent with the diagnosis of ESN.” 
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Table 19.4 Patterns of immunoreactivity for the differential diagnosis of mesenchymal tumors of the uterus 


SMA Desmin CD10 h-Caldesmon 
Leiomyoma + + = au 
Leiomyosarcoma + + —/+ (0) 
ESN/LGESS —(+) = at = 
HGESS z z = 3 


CyclinD1 ER/PR p16 p53 c-Kit WT1 
= + —/+ = = = 

= a= 4p m / 

2 y = = =e 

+ = + 4p fr F 


ESN/LGESS: endometrial stromal nodule/low-grade endometrial stromal sarcoma HGESS: high-grade endometrial stromal sarcoma 
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°Figure 19.8 Leiomyosarcoma showing moderate to marked nitelede atypia and brisk mitotic activity (A). Tumor cell necrosis is characterized by abrupt transition 


from viable to necrotic cells, which appear as shadows (B). Epithelioid leiomyosarcoma with high-grade cellular atypia and frequent mitosis (C). Immunoreactivity 
for h-caldesmon is positive (D). 


The immunoprofile of both ESN and low-grade ESS shows 
positivity for CD10, WT1, CD99, ER, and PR, often SMA and 
infrequently also desmin. H-caldesmon is usually negative and 
therefore is the most reliable marker to distinguish low-grade 
stromal from smooth muscle tumors.” A summary is presented 
in Table 19.4. In addition, ESN and low-grade ESS share molec- 
ular genetic changes, in particular the translocation t(7;17) 
(p21;q15), resulting in fusion of JAZF1 and SUZ12.°°*' This 
genetic alteration is found in most ESN and about 50% of low- 
grade ESS and is typically associated with conventional histol- 
ogy. It may also be found in ESS with smooth muscle and sex cord 
differentiation.” Other rearrangements involve PHF1-JAZF1, 
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MEAF6-PHF1, and EPC1-PHF1, of which the last is the most 
frequent and involves chromosome 6p21.*° 

The biological behavior of ESN is always benign, even with 
minimal myometrial invasion, whereas the prognosis of low- 
grade ESS depends on the stage (5-year survival is 90% for stages 
Iand II, and 50% for stages III and IV). 


High-grade Endometrial Stromal Sarcoma 

High-grade ESS is a very rare tumor entity, which has been 
recently reintroduced by combined histopathological and 
molecular studies.***° The relation to endometrial stroma is 
deduced from its round cell morphology, which shows nuclear 
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C). Both tumors typically consist of small round cells and contain multiple arteriole 
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Figure 19.9 Endometrial stromal nodule (ESN) with sharp border to the adjacent myometrium (A) 


into the myometrium by irregular nests and tongues (B) and into vessels 


vessels (D). Immunoreactivity for CD10 is positive (E) and for h 
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atypia and lacks the density of arteriole-type vessels. Usually 
the tumor also harbors a low-grade spindle cell component 
resembling fibromyxoid sarcoma (Figure 19.10). The clinical 
symptoms do not differ from those of low-grade ESS. Grossly, 
the tumor presents as a polypoid or intramural mass and often 
extends beyond the uterus. Similar to its low-grade counterpart, 
high-grade ESS grows in irregular nests through the myome- 
trium, but may also show confluent and destructive growth. 
Rhabdoid features, as well as a primitive neuroectodermal dif- 
ferentiation with Homer-Wright pseudorosettes and Flexner- 
Winterstein rosettes have been described. Mitotic activity is 
usually brisk. On the genetic level, high-grade ESS is character- 
ized by fusion between YWHAE and NUTM2 (FAM22) genes 
(YWHAE-NUTM2) as a result of the translocation t(10;17) 
(q22;p13), but there seem to be neoplasms without this genetic 
alteration. The high-grade component shows a typical diffuse 
immunoreactivity for cyclin D1, but is negative for ER, PR, 
and CD10, whereas the low-grade component is ER-, PR-, and 
CD10-positive and usually only focally positive for cyclin D1. 
Recently, a novel genetic alteration, ZC3H7B-BCOR gene 
fusion, was described in a series of three high-grade ESSs show- 
ing a spindle cell morphology, extensive myxoid changes, a 
brisk mitotic activity, and tongue-like myometrial invasion.” 
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Histologically, the strongest resemblance was found for myxoid 
leiomyosarcoma and uniform-type undifferentiated uterine sar- 
coma. All cases were associated with aggressive clinical course. 


Undifferentiated Sarcoma 

Undifferentiated uterine sarcoma isa highly atypical neoplasm 
lacking any kind of differentiation, including proliferative 
phase endometrium. It may arise from either endometrium 
or myometrium and usually shows a destructive infiltrative or 
an expansile growth. The patients are usually postmenopausal 
and about two-thirds of the patients present at advanced 
stage. Storiform as well as herringbone patterns and myxoid 
changes have been described, and an association with low- 
grade ESS leading to the concept of “dedifferentiated endo- 
metrial sarcoma” (Figure 19.11). A recent study suggested 
a polymorphic and a uniform type of undifferentiated sar- 
coma, but previously tumors with uniform histology have 
been considered high-grade ESS with specific gene fusions.** 
Immunoreactivity varies and includes diffuse positivity for 
CD10 and cyclin D1, as well as focal positivity for ER, PR, 
smooth muscle markers such as SMA and desmin, and epi- 
thelial antigens such as keratins and EMA. Coexpression of 
CD10 and cyclin D1 excludes the diagnosis of high-grade ESS 


Figure 19.10 High-grade endometrial stromal sarcoma (HGESS) consisting of spindle cells in a fibromyxoid pattern (A) with frequent mitosis (B). Another pattern 
consists of small atypical cells with round to oval nuclei (C) and shows immunoreactivity for cyclin D1 (D). 
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piest: (C) that are immunoreactive for desmin (D). 


with YWHAE-FAM22 translocation. In general, this category 
seems to be poorly defined and could be a mixture of dedif- 
ferentiated sarcomas. 


Uterine Tumor Resembling Ovarian Sex Cord Tumor 


Uterine tumor resembling ovarian sex cord tumor (UTROSCT) 
has recently been included in the category of endometrial stro- 
mal and related neoplasms.” It may present as a submucosal or 
intramural mass and usually occurs in middle age. UTROSCT 
consists of sex cord-like elements, but lacks a recognizable endo- 
metrial stromal component. However, there may be an overlap 
with endometrial stromal neoplasms with sex cord elements.” 
The tumor cells are often epithelioid, with large amounts ofeosin- 
ophilic cytoplasm and large round to oval nuclei with prominent 
nucleoli. They may be arranged in cords, sheets, or nests and 
may show a glomeruloid appearance (Figure 19.12). The growth 
may be expansile or infiltrative. Cellular atypia is usually mild, 
but may be focally marked. Tumor cell necrosis, vascular inva- 
sion and heterologous elements may be found in some cases. 
Immunohistochemistry is variable, showing mostly positivity 
for cytokeratins and sex cord markers such as calretinin, WT1, 
inhibin-alpha, CD99, and CD56 (NCAM), but also for CD10, 


desmin, and SMA. In addition, ER and PR are usually positive.” 
Differential diagnosis needs to include endometrial carcinoma. 
Since the tumor lacks a JAZF1-SUZ12 gene fusion on the molec- 
ular level, its relation to endometrial stromal neoplasms has been 
challenged. The clinical behavior is related to the growth pattern. 
Tumors with expansile growth behave benignly, tumors with 
infiltrative growth may recur locally and by metastases.“ 


Perivascular Epithelioid Tumor 


The perivascular epithelioid tumor (PEComa) is considered 
a mesenchymal tumor with epithelioid-appearing cells show- 
ing smooth muscle and melanocytic differentiation on the 
molecular level. It usually shows an admixture of spindled 
and epithelioid cells that are arranged in fascicles and nests, 
as well as in a diffuse pattern.“ The cytoplasm is often clear or 
eosinophilic and may be granular (Figure 19.13). The nuclei 
are mildly pleomorphic with small nucleoli, but may be also 
markedly atypical. Mitotic activity is variable, but usually low. 
A prominent vascular network and areas of sclerosis are fre- 
quently present. PEComa is usually well circumscribed, but 
may also show an infiltrative growth pattern with tongue- 
like structures. Immunohistochemistry shows positivity for 
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Melan-A, HMB45, and MiTF, as well as SMA, whereas desmin 
and h-caldesmon are usually negative. ER and PR are usu- 
ally expressed. The differential diagnosis needs to include 
epithelioid smooth muscle neoplasms. PEComa may occur 
sporadically and less frequently in association with tuberous 
sclerosis and lymphangioleiomyomatosis. Both in sporadic 
and hereditary cases the tuberous sclerosis (TSC) 1 and 2 genes 


) grossly resembling a fibroid (A) 


(B). An admixture of eosinophilic rhabdoid cells (C) and cells with foamy cytoplasm (D) may be found. Immunoreactivity varies and can be positive for cytokeratin (E) 
and inhibin - alpha (F). 


are frequently inactivated.** Subsequently, the mTOR pathway, 
which can be targeted by rapamycin, is activated. Most tumors 
occur at perimenopausal age and present as uterine or pelvic 
masses. They are mostly solitary with a mean size of 3.5 cm. To 
appreciate the prognosis of PEComa several parameters need 
to be assessed, such as size (< or >5 cm), margins (expansile/ 
infiltrative), nuclear atypia (low/high), mitotic index (>1/50 
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©Figure 19.13 Perivascular epithelioid tumor (PEComa) showing myometrial invasion (A) and tumor cell necrosis (B). It consists of large cells with clear cytoplasm 
(C) and multinucleated giant cells (D) and may contain melanin pigment (E). Immunoreactivity for HMB45 (F) is positive. 


HPF), cellularity (low/high), necrosis, and vascular invasion. pleomorphism or a size >5 cm indicates uncertain malignant 
Tumors with two or more of these unfavorable parameters are potential. Metastases usually occur in the lungs, but also in 
considered at high risk for a malignant course. Marked nuclear bones and lymph nodes; local pelvic recurrence is possible.“ 
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Inflammatory Myofibroblastic Tumor 


Myofibroblastic neoplasms such as the inflammatory 
myofibroblastic tumor are very rare in the uterus.“ They occur 
in the younger age group and may present as an intramural 
mass or polypoid lesion in the uterine cavity. They consist of 
spindled, polygonal, or stellate cells, which grow in fascicles 
typically in a myxoid or hyalinized background (Figure 19.14). 
Nuclear pleomorphism is usually mild and may focally 
be moderate and the mitotic count is also low with <5/10 
HPF. Immunohistochemistry is negative for desmin and 
h-caldesmon, but may be positive for SMA. ALK1 is frequently 
positive and the clinical course is benign.” 


Primitive Neuroectodermal Tumor 


Primitive neuroectodermal tumor (PNET) may either resem- 
ble its counterpart in the central nervous system or the 
peripheral type (extraskeletal Ewing sarcoma). Both show 
immunoreactivity for CD99, synaptophysin, CD56, and $100 
protein, and less frequently pancytokeratins and GFAP. FLI1 
is considered less specific and reliable, and should not be used 
for immunohistochemistry.*” A PNET may also occur as a 


component of an undifferentiated endometrial carcinoma 
(dedifferentiated type). 


Rhabdomyosarcoma 


Rhabdomyosarcoma is the most common pure heterologous 
sarcoma in the uterus, with a predominance at the cervix.** 
It shows skeletal muscle differentiation and often occurs as an 
embryonal or pleomorphic subtype. Regarding histogenesis, 
overgrowth of a component of a carcinosarcoma has been 
discussed. Most frequent are embryonal and pleomorphic 
variants, the former occurring at reproductive age, the latter 
typically in postmenopausal women. Spindle and alveolar var- 
iants are exceedingly rare. Grossly, the tumors may present as 
polypoid or intramural masses. Histologically, the embryonal 
and pleomorphic types are distinct. Embryonal rhabdomyo- 
sarcoma consists of small primitive cells with scant cytoplasm 
forming a condensed zone around entrapped non-neoplastic 
glands (“cambium layer”). Hypo- and hypercellular areas 
with edema and myxoid changes, and rhabdomyoblastic dif- 
ferentiation with cross-striations, respectively, may alter- 
nate. Pleomorphic rhabdomyosarcoma is characterized by an 


©Figure 19.14 Inflammatory myofibroblastic tumor consisting of mildly pleomorphic spindle cells arranged in a fascicular pattern (A) and showing edematous 
areas with lymphocytes (B). Immunoreactivity for SMA is positive (C). 


admixture of highly atypical spindled and polygonal cells in 
poorly cohesive formations. The cytoplasm may be eosino- 
philic and show cross-striations. Spindle-cell rhabdomyosar- 
coma consists of fascicles of spindle cells, with eosinophilic 
cytoplasm and cross-striations. In alveolar rhabdomyosar- 
coma, round loosely cohesive cells are arranged in an alveo- 
lar pattern. Brisk mitotic activity is typical for all variants. 
Immunohistochemistry is positive for desmin, myogenin, 
MyoD1, myoglobin, and myosin, and negative for SMA. The 
clinical course is fatal in the majority of cases, with a better 
prognosis for the embryonal variant. Age over 20 years and 
advanced stage seem to be poor prognosticators. 


Alveolar Soft Part Sarcoma 


Alveolar soft part sarcoma may very rarely occur in the uter- 
ine corpus, the cervix, and the vagina.* Both the endometrium 
and the myometrium may be involved. Patients are around the 
age of 30 and present with abnormal bleeding. Histologically 
the tumor is composed of solid nests of epithelioid cells with 
abundant eosinophilic or clear cytoplasm.” The nuclei are 
round with prominent nucleoli. The characteristic chromo- 
somal change is the translocation t(x;17)(p11;q25), which leads 
to fusion of the TFE3 gene to chromosome 17q25. The protein 
can be detected by immunohistochemistry.*' Immunoreactivity 
for keratins, desmin, $100, SMA, and HMB45 may vary, but 
is often negative. Differential diagnosis includes adenocarci- 
noma, PEComa, epithelioid smooth muscle tumor, melanoma, 
and UTROSCT. Immunohistochemistry helps to distinguish 
between these tumors, except for PEComa since there is an 
overlap of the immunoprofile by TFE3 positivity in a subset of 
PEComa. Positivity for desmin and Melan-A would further sup- 
port the diagnosis of PEComa. There is limited evidence on the 
prognosis of gynecologic alveolar soft part sarcoma, but it seems 
to be favorable. 


19.1.3 Other Mesenchymal Tumors 


Other mesenchymal tumors are very rare in the uterus. A 
broad variety of mesenchymal tumors may occur, with histo- 
logical similarities to their soft tissue counterparts.’ Benign 
tumors encounter lipoma, hemangioma, and lymphangioma. 
Malignant tumors, including rhabdomyosarcoma, angio- 
sarcoma, liposarcoma, osteosarcoma, chondrosarcoma, and 
alveolar soft part sarcoma are even more unusual in the uterus. 
They usually resemble their counterparts in the soft tissues. 
Liposarcoma is very unusual and described as a pleomorphic 
variant (Figure 19.15). The few reported cases in the literature 
show a favorable prognosis and lack the typical molecular 
alterations of their soft tissue counterparts.” Angiosarcoma 
usually presents as a large hemorrhagic tumor that consists 
of anastomosing vascular channels and grows in the myome- 
trium.’ The vascular formations are covered by atypical cuboi- 
dal or tombstone-like cells, with many mitoses (Figure 19.16). 
If angiosarcoma is predominantly solid, the vascular pattern 
may be poorly recognizable. Immunoreactivity for CD31 and 
CD34 is positive. The behavior is aggressive, the prognosis 
poor.” 
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919.2 Mesenchymal Tumors of the Uterine 
Cervix 


Virtually all mesenchymal tumors may occur in the uterine cer- 
vix, but most are very rare. Smooth muscle tumors, particularly 
leiomyoma and leiomyosarcoma, occur less frequently than 
their counterparts in the uterine corpus.“ The diagnostic fea- 
tures, the immunohistochemical profile, and the histological cri- 
teria for malignancy are identical. Neoplasms of striate muscle 
differentiation such as rhabdomyoma and rhabdomyosarcoma 
may also occur and are discussed under the uterine corpus. 
Rhabdomyosarcoma in particular occurs in the second and third 
decades, whereas rhabdomyoma affects older age. Other sarco- 
mas that need to be mentioned are alveolar soft part sarcoma, 
angiosarcoma, malignant peripheral nerve sheet tumor, liposar- 
coma, and Ewing sarcoma. In cases of occurrence in the cervix, 
the vagina may also be affected. Postoperative spindle-cell nod- 
ules and lymphoma-like lesions are discussed in further detail. 


© 19.2.1 Postoperative Spindle-cell Nodule 


This is a very rare benign reactive lesion that can mimic a sar- 
coma and is therefore of practical importance.” It consists of 
myofibroblasts and develops usually several weeks after surgery 
at the site of a prior operation. The lesion is composed of inter- 
secting fascicles of uniform spindle-shaped cells and contains a 
network of capillaries and chronic inflammatory cells. There are 
usually numerous mitoses. Local recurrence is possible. 


19.2.2 Lymphoma-like lesion 


This lesion is also very rare and a benign self-limiting process.” 
Patients may present with vaginal bleeding or abdominal cytol- 
ogy. The cervix is usually enlarged, erythematous, or eroded; a 
mass is unusual. Histologically, a subepithelial band of a pleo- 
morphic admixture of mature and immature inflammatory cells 
(lymphocytes, centroblasts, granulocytes, plasma cells, immu- 
noblasts) is present. The lymphatic infiltrate is composed of B- 
and T-cells and polyclonal plasma cells, but may harbor a clonal 
immunoglobulin heavy chain rearrangement.” 


919.3 Vaginal and Vulvar Mesenchymal 
Tumors 


The most common mesenchymal tumors occurring in the 
vagina are derived from smooth and striated muscle.“ They 
are rare and show identical features and biological behavior to 
their uterine counterpart. In addition, a postoperative spindle- 
cell nodule may occur. Most mesenchymal tumors of the vagina 
may also occur in the vulva. In the vulva, which is not discussed 
in detail, almost all neoplasms of the soft parts may potentially 
occur. Tumors that particularly occur in the vagina and vulva 
are angiomyofibroblastoma and aggressive angiomyxoma. 
Angiomyofibroblastoma is a benign tumor composed of 
myofibroblasts and blood vessels.” The tumors are usually 
less than 5 cm in diameter with a rubbery, tan cut surface and 
present in middle-aged patients. The lesions are well circum- 
scribed with hyper- and hypocellular areas, consisting of small 


225 


226 


Section 4: Kidney Tumors with Similar Features in the Gynecologic Tract 


v FEN g 


TARNE AEN 
FA: S 


Fry aes A N hel ae, errs 
} $ ee ERNA DTT ARA N Wet S SANS GES 
' \ ae +4 fete eee ry ‘es gee E OAAS T ANAN 
Sii = Cip at S | ae y Be ; par Ww ING Wa! 


©Figure 19.15 Pleomorphic liposarcoma of the uterus most likely originating from a lipoleiomyoma (A). There is a mixture of polymorphic areas with lipoblasts 
(B) and highly cellular areas (C). Immunoreactivity for $100 is positive in the pleomorphic areas (D), for MDM2 in the cellular areas (E), but without amplification of the 
MDM2 gene (F). 


spindle cells that are arranged around thin-walled capillary-like Aggressive angiomyxoma is a hypocellular, myxoid neoplasm 
vessels (Figure 19.17). Cytological atypia is mildand mitosesare ofthe pelvicoperineal region with infiltrative growth and poten- 
scant. Immunoreactivity is positive for vimentin, desmin, ER, tial forlocal recurrence.“ The patients’ age is around 40 years and 
and PR, and negative for CD34. The course is benign without the tumor presents as a soft tissue swelling that may be misinter- 
recurrence. preted as a cyst. Grossly, the tumor has a gelatinous cut surface, 
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©Figure 19.16 Angiosarcoma replacing the endometrium (A 
labeling index is very high (D). 


haa sto HEL Lee ae Siete i 6," E Ye NES ee kin ae em 
©Figure 19.17 Angiomyofibroblastoma of the vagina consisting of spindle and epithelioid cells arranged around vessels (A) with immunoreactivity for 

SMA (B). 

but recurrences may present as more fibrotic. Histologically, the Another rare benign tumor of the vagina and the vulva is 


tumor is hypocellular and shows a myxoid matrix with small to superficial myofibroblastoma.®* An association with tamoxifen 
medium-sized vessels (Figure 19.18). The tumor cells are bland has been postulated. The tumor usually presents as a polyp or 


and spindle-shaped with ovoid nuclei. Immunoreactivity is pos- cyst in the vagina or vulva, often as an incidental finding. They 
itive for SMA, desmin, and also HMGA2. A rearrangement of —_ areusuallylessthan5 cmin the largest dimension. Histologically, 
12q15 is present at the genetic level. the tumors are well circumscribed and grow beneath squamous 
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Figure 19.18 Aggressive angiomyxoma characterized by bland stellate-like cells (A) 


stroma. 


epithelium. There are areas of varying cellularity, with cells 
showing bland ovoid, spindle, or stellate-like nuclei, embed- 
ded in a collagenous stroma. The tumors may show multiple 
histological patterns, such as lace-like, fascicular, or sieve-like. 
Immunoreactivity is positive for vimentin, desmin, ER, and PR, 
and sometimes also CD34. HMGA2 is negative. There may be 
local recurrence, but no distant metastases. 


919.4 Mesenchymal Tumors of the Ovary 


Although very rare, endometrial stromal sarcoma is the most 
frequent ovarian mesenchymal tumor.’ Less than 30 cases 
have been reported to date. Most present at an advanced stage 
and show a mean diameter of about 10 cm. It is important to 
exclude a metastasis from the uterus, particularly if the patient 
has a history of hysterectomy. Histology and immunohisto- 
chemistry are identical to its uterine counterpart. JAZF1- 
SUZ12 is usually present.“ High-grade endometrial stromal 
sarcoma with unfavorable prognosis has also been reported, 
but without showing the YWHAE-FAM22 translocation. 
Smooth muscle tumors of the ovary, both leiomyoma and 
leiomyosarcoma, are also rare. They resemble their uterine 
counterparts, but a malignant course has been observed in 
cytologically atypical tumors with 5-10 mitoses per 10 HPF. 
Differential diagnosis includes the fibroma/thecoma category, 
spindle-cell carcinomas, and metastatic gastrointestinal stro- 
mal tumors. 
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Chapter 


3 9 Similarities and Differences in Neuroendocrine 


Tumors of the Male and Female Genital Tracts and 


Urinary Tract 


Xavier Matias-Guiu and Enric Condom 


$220.1 Introduction 


Neuroendocrine tumors are frequent in the gastrointestinal 
tract, pancreas, and respiratory system. The criteria for diag- 
nosing and classifying the tumors in these locations have been 
subjected to standardization.'” Several different histologic types 
are well recognized. In some ways, tumor cells recapitulate the 
morphologic and biologic features of the wide variety of neu- 
roendocrine cells that constitute the diffuse neuroendocrine 
system in these organs. Under the rules of the WHO classifica- 
tion for neuroendocrine tumors from the gastrointestinal and 
pancreatobiliary tracts, the tumors are classified as grades 1, 2, 
and 3 neuroendocrine tumors, neuroendocrine carcinomas, 
and mixed endocrine neuroendocrine carcinoma (MINEN). 
Positivity for neuroendocrine markers (synaptophysin and 
chromogranin A) is required. Mitotic count and Ki67 index are 
very important to correctly classify tumors. Histologic classifi- 
cation correlates quite well with prognosis. 

Attempts have been made to use the criteria for neuroendo- 
crine tumors of the gastrointestinal and pancreatobiliary tracts 
for neuroendocrine tumors of other organs. Neuroendocrine 
tumors of the female genital and urinary tracts share some simi- 
larities.** Well-differentiated tumors are unusual and occur in 
very specific situations. The most frequent tumors are poorly 
differentiated carcinomas, with predominant small or large cells, 
with very aggressive behavior. They may occur in pure form, or 
admixed with non-endocrine components. Paragangliomas 
may occur infrequently in the female genital and urinary tract, 
with the exception of the bladder. 

There is some controversy regarding the origin of neuroen- 
docrine tumors. Tumors may arise from cells that belong to the 
diffuse neuroendocrine system in these organs, since neuroen- 
docrine cells may be identified in different areas of the female 
genital tract and urinary system. However, neuroendocrine 
differentiation during tumor progression seems to be the most 
probable origin, particularly for high-grade neuroendocrine 
carcinomas. During the process of tumor progression, tumor 
cells may acquire the capacity to recapitulate some morpho- 
logic and biologic features of cells that constitute the diffuse 


neuroendocrine system in these organs. Interestingly, there is 
a spectrum of neoplasms with neuroendocrine cells, from usual 
carcinomas with increased amounts of neuroendocrine cells, to 
mixed neuroendocrine-non-neuroendocrine carcinomas, to 
pure neuroendocrine carcinomas. 

In this chapter we will review the main clinical and patho- 
logic features of these tumor types, by following the rules of the 
most recent WHO classification schemes. 


$220.2 Neuroendocrine Tumors of the 
Urinary Bladder 


Cells expressing neuroendocrine markers have been detected 
in normal bladder epithelium above the basement membrane, 
Von Brunn’s nests, cystitis glandularis, and cystitis cystica, but 
they are rare. They probably have a role in maintaining tissue 
homeostasis. Moreover, autopsy studies have identified para- 
ganglia in the urinary bladder wall in a significant proportion of 
cases, after extensive sampling. All these neuroendocrine cells 
can give rise to neuroendocrine tumors. 

Paragangliomas may occur in the bladder.* They origi- 
nate from sympathetic paraganglion cells. They are usually 
solitary, sessile polypoid lesions, predominantly located in the 
submucosa of the dome and trigone. They are frequently hor- 
monally active, associated with clinical symptoms related to 
catecholamine secretion (headaches, palpitations, diaphore- 
sis) during voiding. They show the typical “zellballen” appear- 
ance, with nests or cords of large uniform polygonal cells with 
granular amphophilic or basophilic cytoplasm and round nuclei 
with prominent nucleoli. Nuclear pleomorphism, with large, 
bizarre, hyperchromatic cells may be present, but it is not a 
criterion for malignancy. Tumor cells are surrounded by non- 
neoplastic S100 immunoreactive, sustentacular cells and a rich 
fibrovascular stroma. Perivascular sclerosis is prominent, and 
may accentuate the organoid appearance of tumor cells. In some 
cases, sinusoidal sclerosis or marked dilatation of vessels may 
obscure the neuroendocrine nature of the tumor. In other cases, 
cautery artifacts associated with transurethral resection can 
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also cause problems in pathologic interpretation. Tumor cells 
are strongly positive for chromogranin A and synaptophysin, 
and are negative for epithelial markers. GATA3 staining can be 
positive. Negative staining for SDHA or SDHB may be noted, 
and should lead to germline mutation screening for hereditary 
genetic susceptibility. The vast majority of bladder paraganglio- 
mas are benign, but recurrence or metastasis may occur in less 
than 15% of the patients. SDHB-mutated tumors are the most 
prone to developing metastasis or recurrence. 

Well-differentiated neuroendocrine tumors (carcinoids) are 
very unusual in the bladder,’ with less than 15 convincing cases 
reported in the literature. Patients usually present with hema- 
turia. The tumor is usually solitary and exophytic. They show 
the typical neuroendocrine architecture, with nests of monoto- 
nous tumor cells with eosinophilic granular cytoplasm, and oval 
nuclei with “salt and pepper” chromatin. A trabecular or pseu- 
doglandular pattern has been reported, in which columnar cells 
show nuclei oriented perpendicularly to the axis of the ribbons. 
Cystitis cystica or glandularis may coexist, raising problems in 
differential diagnosis. Mitoses are unusual, and necrosis is not 
present. An oncocytic variant has been described. Prognosis 
depends on the size and level ofinvasion. Tumor cells are strongly 
positive for chromogranin A and synaptophysin. Cytokeratin 7 
may be positive. Chromatin remodeling genes such as ARID2, 
SETD1B, and STAG] have been reported to be mutated. 

Neuroendocrine differentiation can be seen in otherwise 
conventional bladder carcinomas (Figure 20.1), including 
high-grade urothelial carcinomas, sarcomatoid carcinomas, or 
even adenocarcinomas. Their prognostic significance remains 
controversial. 

The small cell neuroendocrine carcinoma of the bladder is 
the most frequent neuroendocrine tumor of the urologic tract, 
although it accounts for less than 1% of malignant bladder 
tumor.°’ There is a male predominance, and the tumor usu- 
ally occurs in old patients with smoking history. Clinical symp- 
toms are similar to those of high-grade urothelial carcinomas, 
with hematuria, pain, and dysuria. Rarely, patients may present 
with paraneoplastic syndromes. The tumor may present in an 
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advanced stage, with 27-43% of patients presenting at stage 
IV. Grossly, the tumor is large, solid, solitary, exophytic, and 
frequently ulcerated or necrotic. The tumor may be pure (60% 
of cases), but also admixed with other histologic types, such 
as high-grade urothelial carcinoma (including carcinoma in 
situ), squamous cell carcinoma, adenocarcinoma, and sarco- 
matoid carcinoma. Identification of the small cell carcinoma 
component in these mixed tumors is important, because of 
the dismal prognosis associated with it. Microscopic appear- 
ance is similar to pulmonary small cell neuroendocrine car- 
cinomas (Figure 20.2). The tumor usually invades the wall of 
the bladder and contains frequent foci of geographic necro- 
sis. There are solid sheets of cells with sparse fibrovascular 
stroma. A nested or trabecular pattern is occasionally seen. 
Tumor cells are small, with indistinct cell borders. They have 
round to oval hyperchromatic nuclei with prominent mold- 
ing. Nucleoli are inconspicuous. There is high mitotic index, 
apoptosis, and crush artifacts and “Azzopardi” effects. The 
immunohistochemical profile is identical to the more common 
counterpart in the lung, with positivity for synaptophysin, 
chromogranin A, CD56, and cytokeratin 7. TTF1 is positive 
in 20-40% of cases. P16 is usually positive, p63 usually nega- 
tive, and there is frequent overexpression of p53. There is also 
negativity for cytokeratin 20. GATA3 is positive in 30% of 
tumors. Differential diagnosis includes lymphoma, high-grade 
urothelial carcinoma, and lymphoepithelioma-like carcinoma. 
Prognosis is much poorer than for urothelial carcinoma, with 
frequent metastasis to regional lymph nodes, but also bone, 
liver, brain, and lung. Median survival is around 20 months. 
Survival depends on the stage of presentation. Prognosis seems 
to be worst for pure tumors in comparison with tumors with 
a non-neuroendocrine component. Distant metastases to 
unusual sites are not infrequent, and can even be the initial 
manifestation of the disease. Molecular pathology analyses 
have shown allele losses at p16, VHL, DBC1, and p53. There is 
frequent promoter methylation of RASSF1A, MLH1, DAPK1, 
TERT, and MGMT. Promoter mutation in the TERT gene has 
been also reported. 


Figure 20.1 Neuroendocrine differentiation in conventional high-grade urothelial carcinoma. (A) H&E. (B) Synaptophysin. 
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‘Figure 20.3 Synaptophysin-positive neuroendocrine cells in conventional 
acinar prostate adenocarcinoma. 


Large cell neuroendocrine carcinoma of the bladder is 
unusual, with less than 15 convincing cases described.*° The 
tumor presents in an advanced stage, and carries a poor prog- 
nosis. Macroscopically, the tumor is solid and exophytic. The 
tumor may occur in a pure form, but also in association with 
high-grade urothelial carcinoma, adenocarcinoma, or even 
small cell carcinoma. It is characterized by large, polygonal 
cells, with atypical nuclei with coarse chromatin, and prominent 
nucleoli. There is occasionally a nesting pattern, with palisading 
rosettes. Necrosis and mitoses are frequent. The immunohisto- 
chemical profile is similar to small cell neuroendocrine carci- 
noma, with positivity for synaptophysin, chromogranin A, and 
CD56. TTF1 positivity has been reported. 


20.3 Neuroendocrine Tumors of the 
Prostate 


There is a wide range of prostatic tumors with neuroendocrine 
differentiation.” They include prostatic adenocarcinoma with 
neuroendocrine differentiation, adenocarcinoma with Paneth 
cell-like neuroendocrine differentiation, well-differentiated 


neuroendocrine tumors, and, finally, small cell and large cell 
neuroendocrine carcinomas. 

Neuroendocrine cells are occasionally seen in all anatomic 
areas of the prostate, when immunohistochemical techniques 
are performed, particularly in the periurethral and ductal 
regions. They rest on the basal cell layer, between secretory cells, 
and show dendritic extensions. Synaptophysin and chromogra- 
nin A are the two best markers, but the cells may produce dif- 
ferent neuropeptides such as bombesin, PTHRP, and serotonin. 
They derive from pluripotent cells in the basal layer, and do not 
have proliferative activity, although they might be resistant to 
apoptosis. Their precise function has not been fully elucidated, 
but a role in maintaining tissue homeostasis has been proposed. 

Low-grade (well-differentiated or carcinoid-type) neuroen- 
docrine tumors of the prostate are very rare.'' Tumor cells show 
the typical low-grade cytologic features, are arranged in cords 
or islands, and are positive for synaptophysin and chromogra- 
nin A, but negative for PSA. Differential diagnosis includes 
PSA-positive carcinoid-like prostatic adenocarcinomas and 
metastatic neuroendocrine tumors from other sites. Differential 
diagnosis with these tumors is important, because the prognosis 
is different. Diagnosis should be restricted to tumors that do not 
show coexistent usual prostatic adenocarcinoma in its vicinity. 
Prognosis is usually good, although metastatic lymph nodes 
have been detected in some cases. 

Prostatic adenocarcinomas may contain a variable amount 
of neuroendocrine cells (Figure 20.3). Neuroendocrine 
cells have also been described in prostatic intraepithelial neo- 
plasia. Neuroendocrine cells may be present in untreated pro- 
static carcinomas, or in tumors known to show resistance to 
androgen -receptor inhibition. Neuroendocrine cells are usually 
diffusely distributed within the tumor. However, in some tumors, 
large groups or aggregates of neuroendocrine cells are easily 
identified, and these tumors are classified as prostatic adenocar- 
cinomas with focal neuroendocrine differentiation. Although 
neuroendocrine cells may occur in any type of prostatic adeno- 
carcinoma, they seem to be more frequent in tumors subjected to 
androgen receptor inhibition, and several studies have raised the 
possibility that neuroendocrine cells may proliferate in reaction 
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to androgen deprivation therapy. Under the selective pressure 
of androgen receptor inhibition, neuroendocrine transdiffer- 
entiation from epithelial neoplastic cells may occur through 
reduced activity of androgen receptors. It has been shown that 
androgen receptor inhibition in ERG-positive prostatic carcino- 
mas causes downregulation of ERG, and increased expression of 
neuroendocrine-related genes. Interestingly, androgen receptor 
gene amplification has been detected more frequently in pros- 
tatic cancers after androgen deprivation therapy in comparison 
with untreated tumors. Moreover, amplification of AURKA, with 
or without MYCIN amplification, has been reported in prostatic 
carcinomas that develop neuroendocrine differentiation. The 
vast majority of studies have shown lack of prognostic signifi- 
cance of neuroendocrine cells in usual prostate adenocarcinoma, 
but there is some evidence suggesting that neuroendocrine dif- 
ferentiation correlates with tumor progression, particularly in 
response to resistance to androgen receptor inhibition. 

A specific type of prostatic carcinoma with neuroendocrine 
differentiation is so-called adenocarcinoma with Paneth cell- 
like neuroendocrine differentiation (Figure 20.4). Paneth-like 
cells are positive for chromogranin A and variably positive for 
PSA. It is characterized by cells with eosinophilic granules and 


positivity for neuroendocrine markers. Paneth cell-like change 
may involve diffusely prostatic glands and nests, or isolated 
cells. In the most recent WHO classification system, it is recom- 
mended not to include Paneth-like cells in the Gleason score. 
Small cell neuroendocrine carcinoma of the prostate is 
an infrequent type of prostatic malignancy. Approximately 
50-60% are pure tumors, while 40-50% are admixed with con- 
ventional prostatic adenocarcinoma or there is a previous his- 
tory of prostatic cancer. In mixed tumors, transition from one 
component to the other is usually sharp. From the microscopic 
viewpoint, they are similar to the most common pulmonary 
tumor (Figure 20.5), with small cells, scanty cytoplasm, nuclear 
overlapping, hyperchromatic nuclei, lack of prominent nucle- 
oli, high mitotic index, apoptotic cells, and extensive tumor 
necrosis. The associated prostatic adenocarcinoma is usually a 
poorly differentiated tumor with high Gleason grade. Tumor 
cells are usually positive for chromogranin A, and particularly 
for synaptophysin. PSA may be focally positive, particularly in 
mixed tumors, but is usually negative. High molecular weight 
keratins and p63 are positive in some cases and p53 is usually 
positive. TTF1 is often positive and CD44 is usually positive, 
similar to prostate cancer stem cells. Interestingly, CD44 is less 


Figure 20.4 Prostate adenocarcinoma with Paneth cell neuroendocrine differentiation. (A) H&E. (B) Chromogranin A. (C) Synaptophysin. (D) PSA. 
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Figure 20.5 (A) Small cell neuroendocrine carcinoma of the prostate. 


Figure 20.6 Large cell neuoendocrine carcinoma (LCNEC) of the prostate. (A) H&E. (B) Synaptophysin. (C) CD56. 


frequently expressed in small cell neuroendocrine carcinomas pure small cell neuroendocrine carcinomas and tumors with a 
from other organs. The TM-PRSS2-ERG gene fusion may be _non-neuroendocrine component. Most of the patients present 
detected in a subset of tumors, although not always associated with metastatic disease at the time of diagnosis. 

with ERG immunostaining. Prognosis is poor, with mean sur- Large cell neuroendocrine carcinoma of the prostate is unu- 
vival of less than one year, and there is no difference between sual (Figure 20.6). The tumor contains large nests of large cells = 


237 


238 


Section 5: Neuroendocrine Tumors 


with peripheral palisading. Cells show abundant cytoplasm, 
vesicular nuclei, and prominent nucleoli. Extensive foci of 
necrosis are frequent. Although occasionally described in a 
pure form, the tumor most frequently arises in association with 
a concomitant prostatic adenocarcinoma, particularly after 
prolonged androgen receptor inhibition therapy. Tumors com- 
bining small and large cell neuroendocrine carcinoma compo- 
nents have been also reported. Neuroendocrine markers, such 
as chromogranin A, and, particularly, synaptophysin, may be 
helpful tools for diagnosis. The tumor is very aggressive, and the 
mean survival is less than one year. 

Some authors have proposed a separate category of high- 
grade neuroendocrine carcinomas, not otherwise specified, to 
include neuroendocrine carcinomas that are difficult to classify 
according to WHO rules. 


3220.4 Neuroendocrine Tumors of the 
Ureter 


These are unusual and show similar features to the neuroendo- 
crine tumors of the bladder. Less than 30 convincing cases have 
been reported. The vast majority are small cell neuroendocrine 
carcinomas, some with an associated non-neuroendocrine 
tumor component.’° 


$220.5 Neuroendocrine Tumors of the 
Kidney 

Well-differentiated neuroendocrine tumors of the kidney have 
been reported.* They show identical microscopic features to 
carcinoid tumors from other locations. Interestingly, there is a 
tendency to occur in horseshoe kidney, but also as part of renal 
teratomas. They show low malignant potential, with prolonged 
survival, even when the tumor invades adjacent tissues, or is 
associated with metastasis. 


Small cell neuroendocrine carcinoma is unusual in the 
kidney. The tumor is usually located close to the renal pelvis, 
suggesting some similarities with small cell carcinomas of the 


i 
` 


bladder and ureter. In fact, some tumors coexist with an “in situ” 
or invasive urothelial carcinoma. Microscopic and immunohis- 
tochemical features are similar to small neuroendocrine carci- 
noma of the lung, with round, blue hyperchromatic cells with 
inconspicuous nucleoli and nuclear molding. Prognosis is poor 
andis related to the stage of disease and resectability. 

Rare cases of chromophobe renal carcinoma with neuroen- 
docrine differentiation have been described (Figure 20.7). 


920.6 Neuroendocrine Tumors of the 
Uterine Cervix 


Neuroendocrine tumors of the uterine cervix are unusual. 67 
They include well-differentiated neuroendocrine tumors (car- 
cinoid tumors, atypical carcinoid), small cell neuroendocrine 
carcinoma, and large cell neuroendocrine carcinoma. 

Carcinoid and atypical carcinoid tumors are unusual in 
the uterine cervix with occasional reported convincing cases. 
Carcinoid tumors correspond to well-differentiated endo- 
crine tumors, G1, in the gastroenteropancreatic neuroendo- 
crine tumors, and show cells arranged in cords or nests with 
few mitoses and a low Ki67 index. Atypical carcinoids show 
increased mitotic activity and necrosis, and correspond to well- 
differentiated endocrine tumors, G2, within the gastroentero- 
pancreatic neuroendocrine tumors, GEP-NENs. 

The small cell neuroendocrine carcinoma is the most fre- 
quent neuroendocrine tumor of the female genital tract.'® It 
accounts for 1-6% of cervical cancers. There is increasing inci- 
dence, probably related to improved diagnostic accuracy. More 
than half of patients are stage II or higher when diagnosed. 
Patients are younger (more likely to be diagnosed before age 
30) than for cervical squamous cell carcinoma and adenocarci- 
noma. Clinical presentation is usually vaginal bleeding. Unusual 
cases show endocrine manifestation, and clinical evidence of 
hormone production. Macroscopically, the tumor is usually big, 
bulky, exophytic, friable, and shows evidence of deep cervical 
wall invasion. Microscopically, the tumor is similar to pulmo- 
nary small cell carcinoma, with a small blue cell appearance at 


@2Figure 20.7 Chromophobe renal cell carcinoma with neuroendocrine differentiation. (A) H&E. (B) Synaptophysin. 
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©Figure 20.9 Large cell neuroendocrine carcinoma of the cervix: (A) Gross appearance. (B) High power view. 


low magnification (Figure 20.8). There is a monotonous sheet- tumor behaves in an aggressive way, with a 5-year survival rate 
like pattern of small to intermediate cells with scanty stroma. of 36%. In some studies, survivors had primary tumors less than 
An architectural arrangement in nests, ribbons, and islands 4 cm in size, and no clinical evidence of lymph node metasta- 
with peripheral palisading is also seen. Tumor cells have scanty sis. Differential diagnosis includes basaloid squamous cell car- 
cytoplasm, round nuclei, nuclear molding, single-cell necrosis, cinoma, lymphoma, small cell non-keratinizing squamous cell 
high nucleus/cytoplasm ratio, and high mitotic index. Nucleoli carcinoma, melanoma, and undifferentiated carcinoma of the 
are not prominent and spindle-cell morphology is occasionally endometrium. 

seen. Crush artifact and Azzopardi phenomena, with basophilic The large cell neuroendocrine carcinoma is also a clinically 
nuclear chromatin adjacent to blood vessel walls are also fre- aggressive tumor (Figure 20.9). It is composed of relatively large 
quent, particularly in small biopsies. Tumor cells are positive cells with pleomorphic vesicular nuclei and prominent nucleoli. 
for synaptophysin, chromogranin A, and also CD56. Diagnosis There is a solid, trabecular, or organoid arrangement, a high 


should be questioned in the absence of positivity for synapto- _nuclear-to-cytoplasmic ratio, abundant mitotic figures, and 
physin and chromogranin A. There is frequent lymph vascu- necrosis. 
lar space involvement. Next-generation sequencing has been Not unusually, cervical neuroendocrine carcinomas show 


applied recently to a series of 24 cases, and showed mutations combined features of small and large cell carcinomas. In 
in PIK3CA, KRAS, and p53. Prognosis is much worse than that addition, some tumors contain a variable proportion of non- 


q : 20-22 P ct 
for stage-comparable cervical squamous cell carcinoma.” The neuroendocrine cell elements, such as adenocarcinoma and 
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squamous cell carcinoma (in situ or invasive) components. 
Technically, these tumors correspond to MINEN. Unless the 
neuroendocrine elements are very focal, the neuroendocrine 
carcinoma component should prevail in pathologic diagnosis, 
as it is most likely to drive clinical outcome. 

Human papillomavirus DNA, particularly type 18, has been 
detected in cervical neuroendocrine carcinomas. There is some 
controversy in the literature regarding positivity for synapto- 
physin and chromogranin A. Diagnosis should be questioned if 
both markers are negative. 


920.7 Neuroendocrine Tumors of the 
Endometrium 


Neuroendocrine carcinomas of the uterine corpus are uterine 
epithelial tumors composed of cells with a neuroendocrine phe- 
notype. Asin the other organs, there are well-differentiated neu- 
roendocrine tumors, small cell neuroendocrine carcinoma, and 
large cell neuroendocrine carcinoma. 

Afewexamplesofprimarycarcinoidtumors ofthe uterine cor- 
pus have been reported, but they are very rare (Figure 20.10). 

Small cell neuroendocrine carcinomas are similar to small 
cell carcinoma of the lung. They are unusual and account for 
less than 1% of endometrial cancers.” They contain round 
or ovoid poorly cohesive cells, with dark clumped chromatin 
and scanty cytoplasm. There is frequent nuclear overlapping, 
mitotic figures, necrosis, and apoptotic bodies. There is a pat- 
ternless type of diffuse growth, which may coexist with trabecu- 
lae, nests, or rosette-like structures. There is usually prominent 
lymphovascular space invasion. There is positivity for chro- 
mogranin A, synaptophysin, but also CD56, PGP 9.5, vimentin, 
and cytokeratins (dot-like pattern). 

Large cell neuroendocrine carcinomas (LCNEC) are very 
unusual tumors,” similar to large cell carcinoma of the lung 
(Figure 20.11). Tumor cells are large, round to polygonal with 
vesicular or hyperchromatic nuclei with a prominent nucleo- 
lus. There is high mitotic activity (more than 10 per 10 HPF), 
and extensive geographic necrosis. Tumor cells are arranged 


2 Figure 20.11 Large cell neuroendocrine carcinoma of the endometrium. (A) H&E. (B) Chromogranin A. (C) Synaptophysin. 
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in well-demarcated nests, trabeculae, or cords with peripheral 
palisading. 

There are some examples of MINEN, in which large 
neuroendocrine cells, and occasionally small-sized cells, coexist 
with an endometrioid or a serous component.”**° 

Although the prognosis for small and large cell neuroen- 
docrine carcinomas is poor, there is one report that indicates 
favorable prognosis when the tumor is confined to endometrial 
polyps.*! 

The MD Anderson group has recently reviewed the clinico- 
pathologic features of a series of 25 neuroendocrine carcino- 
mas of the endometrium. The majority of cases were large cell 
type, either pure’ or admixed with small cell type;° while only 
four cases were pure small cell type. All tumors were positive 
for at least one neuroendocrine marker. Synaptophysin was 
expressed in 21 cases, chromogranin A in 16, and CD56 in 9 
cases. Positivity for synaptophysin and/or chromogranin A 
was seen in 24 out of 25 cases, while only one tumor was exclu- 
sively positive for CD56. Interestingly, mismatch-repair pro- 
tein expression was abnormal in 8 of 18 cases (usually MLH1/ 
PMS2), which shows that the lesion may be somewhat related 
to non-neuroendocrine undifferentiated carcinoma, which also 
frequently shows microsatellite instability. The authors say that 
differential diagnosis between these two tumors may be arbi- 
trary. The vast majority of tumors were at a late stage (II and IV). 
Although prognosis was poor, 28% of the patients survived at 
least 5 years.” 

It is worth mentioning that neuroendocrine cells can be 
detected in endometrial carcinomas. Moreover, many undif- 
ferentiated carcinomas of the endometrium express neuroen- 
docrine markers. The ISGP Uterine Corpus Subcommittee 
recently proposed that in order to establish a diagnosis of 
LCNEC a “neuroendocrine” growth pattern should be present 
in at least part of the tumor, in addition to positive staining 
involving 10% or greater of the neoplastic cells with one or 
more neuroendocrine markers (chromogranin A, CD56, syn- 
aptophysin, PGP 9.5). 


920.8 Neuroendocrine Tumors of the 
Ovaries 


Neuroendocrine tumors of the ovaries also occur. They include 
paragangliomas, well-differentiated neuroendocrine tumors 
(carcinoid tumors, atypical carcinoid), small cell neuroendocrine 
carcinoma (pulmonary type), and large cell neuroendocrine car- 
cinoma. In contrast to the other locations in the urologic and 
female genital tract, well-differentiated neuroendocrine tumors 
prevail over small and large cell neuroendocrine carcinomas. 

A few examples ofovarian paraganglioma have been reported. 
They show typical features of paragangliomas, with a prominent 
organoid pattern, and the nests of tumor cells are surrounded by 
sustentacular cells anda fine fibrovascular network. A history of 
hypertension is sometimes recorded. Some tumors have been 
reported to show positivity for inhibin-alpha, which may lead 
to incorrect diagnosis as a sex cord tumor. Some of the tumors 
have been associated with involvement of the uterine serosa, 
contralateral ovary, peritoneal surface, and lymph nodes. 

Primary carcinoid tumors of the ovary may occur in differ- 
ent settings (Figure 20.12),* the vast majority being germ cell 
tumors. In fact, ovarian carcinoids are the second most frequent 
monodermal teratomas. They can occur in pure form or in asso- 
ciation with other teratomatous elements and can be found in 
the setting of a dermoid cyst, as a yellow to tan solid nodule adja- 
cent to a typical dermoid cyst. 

Strumal carcinoid tumors represent an unusual type of tera- 
toma that combines struma ovarii and carcinoid tumor,” and 
may also occur in the setting of a dermoid cyst. The tumor may 
show a predominance of thyroid follicles of various sizes, merg- 
ing imperceptibly with trabeculae and, less frequently, nests of 
well-differentiated neuroendocrine cells (Figure 20.13), with 
granular, eosinophilic cytoplasm, monotonous nuclei with salt 
and pepper chromatin. There is positivity for thyroglobulin and 
TTF1 in the thyroid follicular component, and for synaptophy- 
sin and chromogranin A in the carcinoid elements. 

Carcinoid tumors may also be seen in association with 
mucinous cystic tumors or Brenner tumors, and may be a 


°Figure 20.13 Ovarian strumal carcinoid, H&E. 
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component of Sertoli-Leydig cell tumors with heterologous 
gastrointestinal elements. 

Traditionally, pure carcinoids have been classified morpho- 
logically into insular and trabecular types. Insular carcinoids 
are the most common type, and the vast majority are germ cell 
tumors. They resemble midgut neuroendocrine tumors, and 
show nests, insulae of polygonal cells with round nuclei, and may 
be associated with carcinoid syndrome in 30% of cases. Small 
acini with eosinophilic secretions are sometimes present at the 
periphery of the islands. Calcification and psammoma bodies 
are sometimes present. Mitoses are infrequent. Trabecular car- 
cinoids are less frequent than the insular ones, resemble hindgut 
neuroendocrine tumors, and are less frequently associated with 
carcinoid syndrome. This is the predominant microscopic pat- 
tern in strumal carcinoids. Tumor cells are arranged in ribbons. 
Tumors showing mixed insular and trabecular pattern have also 
been noted. 

Primary carcinoids are low malignancy tumors. Prognosis 
for primary ovarian carcinoid tumors is excellent, particularly 
for patients at stage I, which account for most cases. Less than 
5% of patients show metastasis and death. 

Mucinous (goblet cell) carcinoid tumors are a peculiar type 
of neuroendocrine tumor, today interpreted as MINEN. They 
resemble morphologically and biologically the identical tumors 
most frequently described in the appendix.” The tumors are 
usually pure but, less frequently, may be associated with a tera- 
toma, or even found in the setting of strumal carcinoids. They 
contain neuroendocrine cells admixed with signet-ring cells. 
Nuclei are small, round or oval. They contain small acini and cell 
nests that may be floating in pools of mucin. Like in the appen- 
dix, a focal carcinomatous component may be found, with com- 
plex architectural patterns, cell pleomorphism, and increased 
mitotic activity. A metastatic goblet cell carcinoid, usually from 
the appendix, should be excluded, before establishing the diag- 
nosis of a primary tumor. 

Very importantly, primary carcinoid tumors should be dis- 
tinguished from metastatic carcinoids of the gastrointestinal 
tract (Figure 20.14),*° but also from sex cord-stromal tumors,” 
and even endometrioid carcinomas. Quite frequently, carcinoid 


tumors are associated with condensation and luteinization of 
stromal ovarian cells. This situation, known as ovarian tumors 
with functioning stroma, may create problems in differential 
diagnosis at the clinical level (the patient may show hyperestro- 
genism or hyperandrogenism), but also at the pathologic level, 
since the biphasic pattern may induce an incorrect diagnosis of 
sex cord-stromal tumor. Several clinical and pathologic features 
may be useful in the differential diagnosis with metastatic neu- 
roendocrine tumors. A metastatic tumor should be suspected 
in the presence of multinodular pattern of growth, bilaterality, 
extraovarian tumor involvement, blood vessel invasion, and 
absence of other germ cell or sex cord elements. 

Small cell carcinoma of the ovary is very unusual. The so- 
called small cell carcinoma, pulmonary type, is a highly malig- 
nant tumor that resembles pulmonary small cell carcinoma. 
According to the initial series from Eichhorn, this type of tumor 
occurs in women 28 to 85 (mean 59) years of age, and may be 
unilateral or bilateral. Most patients present with late-stage 
disease.” Tumors are solid and one of the most distinguish- 
ing features is the frequent association with a surface epithelial 
tumor component, usually endometrioid carcinoma, but less 
frequently Brenner tumor. Prognosis is poor. Differential diag- 
nosis also includes the formerly called small cell carcinoma of 
the ovary, hypercalcemic type, that occurs in children and ado- 
lescents, currently reinterpreted as a rhabdoid tumor, because of 
the frequent alteration in SMARC genes. 

Large cell neuroendocrine carcinoma of the ovary is very 
unusual.” There are two series of cases from Massachusetts 
General Hospital (5 cases) and MD Anderson (11 cases) and a 
few case reports. Tumors are mostly unilateral, solid, and cystic. 
Tumors are occasionally admixed with other histologic types, 
including mucinous, endometrioid, and serous carcinoma, 
or even mucinous borderline tumors. Microscopically, the 
tumor may show sheets, trabeculae, and nests of closely packed 
medium-sized to large cells, with hyperchromatic, vesicular 
nuclei, and prominent nucleoli. A pseudopapillary pattern may 
also be noted. Occasionally, the tumor occurs in the vicinity of 
a dermoid cyst. The tumor behaves aggressively, and prognosis 
is very poor. 
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3220.9 Conclusions 


Neuroendocrine tumors of the male and female genital tracts 
and urinay tract show some similarities and differences. 

Some of the similarities are: (1) they are unusual tumors, (2) 
small cell carcinoma is the predominant type, and is associated 
with a dismal prognosis, (3) well-differentiated (low-grade) 
neuroendocrine tumors are unusual, (4) tumors are fre- 
quently found in association with non-neuroendocrine tumor 
components. 

Some of the differences are: (1) paragangliomas are more 
frequent in the bladder, but may occur in other sites, (2) well- 
differentiated neuroendocrine tumors may occur in specific 
situations, and in association with ovarian germ cell tumors 
or horseshoe kidney, (3) in the prostate, there is an associa- 
tion between neuroendocrine tumor growth and resistance to 
androgen receptor inhibition. 
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921.1 Introduction 


Transitional cell tumors of the ovary are composed of epithe- 
lial cells histologically resembling those of the urothelium. This 
group of neoplasms constitutes 1-2% of all ovarian tumors and 
includes: 


1. Brenner tumors, exhibiting a prominent stromal 
component and transitional cell nests. 

2. Borderline (non-invasive) and malignant (invasive) 
Brenner tumors, both of which are associated with a benign 
Brenner tumor component. 


Transitional cell carcinomas (TCCs), not associated with a 
benign or borderline Brenner component, differ clinically and 
pathologically from malignant Brenner tumors and are now clas- 
sified as variants of high-grade serous carcinomas (WHO 2014).' 


921.2 Pathogenesis 


Transitional cell tumors appear to originate directly from the 
ovarian surface epithelium, which undergoes metaplasia to form 
urothelial-like epithelium. Although transitional cell differentia- 
tion in the form of Walthard nests occurs frequently in the pel- 
vic peritoneum (perisalpinx and ovarian hilus), it represents the 
least common type of ovarian surface epithelial differentiation.’ 
Walthard nests and small Brenner tumors have been found to 
arise occasionally from the rete ovarii, which is also of celomic or 
mesonephric derivation.” Occasionally, Brenner nests lie adjacent 
to or within a dermoid cyst, a struma ovarii, or a carcinoid tumor, 
suggesting a possible germ cell origin for at least some cases.’ 
Histologically, the similarity of Walthard nests and transitional 
cell tumors to urothelium is quite evident; however, the cytokera- 
tin (CK) immunohistochemical profile of the ovarian transitional 
cell tumors parallels that of Miillerian (negative CK20) rather 
than urothelial (positive CK20) tumors.** CK7, CEA, EMA, and 
CA19-9 may be expressed by both ovarian and urinary tract neo- 
plasms. Urothelial markers, such as uroplakin III (Uro-II) and 
thrombomodulin, are consistently positive in Brenner tumors, 
but rarely positive in TCC of the ovary.*° Additionally, the ovar- 
ian tumors are CA125 positive. These findings, along with a 
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frequent mixture of other Müllerian epithelial elements (muci- 
nous, serous) in the tumors, have prompted grouping of transi- 
tional cell tumors with the other “epithelial-stromal tumors.” 


921.3 Brenner Tumor 
9 21.3.1 Clinical Features 


Brenner tumors represent less than 5% of benign epithelial- 
stromal tumors.' They are found in women of both reproductive 
and postmenopausal years, usually between the ages of 30 and 
60.” Most are asymptomatic and are typically found incidentally 
in ovaries removed for some other reason. Brenner tumors with 
functioning stroma are associated with endocrine symptoms of 
estrogenic or androgenic type. 


© 21.3.2 Macroscopic Features 


Approximately half of Brenner tumors are grossly visible. Many 
are under 2 cm in size and only a few exceed 10 cm in diameter. 
Less than 10% are bilateral. The sectioned surface of the typi- 
cal Brenner tumor shows a nodular, sharply circumscribed (but 
unencapsulated), and lobulated fibrous mass that has a brown- 
ish discoloration (Figure 21.1). Small cysts are common, and a 


Figure 21.1 Brenner tumor. On section, the tumor appears solid, 
yellowish-brown, and multinodular. The gray areas correspond to the 
fibromatous stroma. 
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rare tumor is predominantly cystic. Focal calcification may be 
seen. About one-quarter show a cystic component, but this usu- 
ally represents mixed (mucinous) epithelial differentiation. 


9 21.3.3 Microscopic Features 


Brenner tumors exhibit round to oval nests or trabeculae of 
mature transitional cells within a prominent fibromatousstroma 
(Figure 21.2). The apparent islands are in reality branches of a 
tree-like structure that in cortical tumors is in continuity with 
the ovarian surface epithelium. The epithelial cells are round 
to polygonal with distinct cell membranes and eosinophilic 
to clear cytoplasm. The oval nuclei have fine, evenly dispersed 
chromatin, obvious nucleoli, and often longitudinal groov- 
ing (so-called “coffee-bean” appearance). This latter feature is 
not always prominent and, moreover, it is non-specific. It can 
be found in other ovarian tumors, such as the adult granulosa 
cell tumor. Epithelial atypia is rare, as are mitoses (<1 per 10 
HPF). The nests may be solid or have a central cavity containing 
densely eosinophilic, mucin-positive material. The lumina may 
be lined by mucinous (Figure 21.3), sometimes ciliated-serous, 
or indifferent epithelium. Occasionally, squamous differen- 
tiation is found within the Brenner nests. Often the cell nests 
become cystic and these microcysts (containing eosinophilic 
debris or mucin) are mostly lined by otherwise unremarkable 
transitional cells. Cystic change may be more prominent - to 
the point of having grossly visible cysts forming a significant 
portion of the tumor. Typical transitional cell epithelium usu- 
ally lines these cysts but, sometimes, it is a mucinous epithe- 
lium that gives rise to one-sided overgrowth. The extreme of 
this spectrum is for a small nodule of transitional cell tumor to 
be found in the wall of an otherwise typical benign mucinous 
cystadenoma. 

The Brenner epithelial nests are scattered throughout a stro- 
mal component that histologically resembles an ovarian fibroma 
or, more rarely, a thecoma, and may contain luteinized cells. 
There is much variation in cellularity, which is inversely propor- 
tional to collagen formation and hyalinization, the latter most 
often prominent around, or in juxtaposition to epithelial nests. 


Figure 21.2 Brenner tumor. Several nests of transitional cells lie in a 
fibromatous stroma. 


Dystrophic spiculate calcification is frequently present in such 
sites. New bone formation and marked stromal edema may occur. 


9 21.3.4 Immunohistochemistry and Somatic 
Genetics 


Favoring urothelial differentiation, Brenner tumors express 
Uro-II and thrombomodulin in three-quarters of cases, but 
they do not immunoreact for CK20.34*"" They express CK7, 
S100P, and GATA3. One-third of the tumors contain intracyto- 
plasmic neuroendocrine granules, which are reactive for sero- 
tonin, but not for peptide hormones. KRAS mutations at codon 
12 were identified in three of five benign Brenner tumors in one 
study." This finding supports the hypothesis that, in ovarian 
tumors, KRAS mutations are genetic events closely related to the 
mucinous phenotype. 


921.4 Borderline and Malignant Brenner 
Tumors 


9 21.4.1 Clinical Features 


Only 5% of Brenner tumors are borderline or malignant and, 
unlike their benign counterparts, the great majority occur 
in women over 50 years of age.’ The patients present with an 
abdominal mass or pain. Some may have abnormal vaginal 
bleeding. Most tumors are confined to the ovary at the time of 
diagnosis. While borderline tumors are almost always unilat- 
eral, 12% of malignant Brenner tumors are bilateral.' 


©21.4.2 Macroscopic Features 


Borderline Brenner tumors are typically large with a median size 
of 10-28 cm. Although they are usually cystic and unilocular or 
multilocular, with papillomatous masses protruding into one 
or more of the locules, occasional tumors are solid. Malignant 
Brenner tumors may be solid or cystic with mural nodules; they 
have no distinctive features except that, in contrast to TCC, they 
may exhibit a benign Brenner tumor component that may be 
fibromatous and calcified.’ 


©Figure 21.3 Brenner tumor. Cavitated nest of transitional cells lined by 
mucinous columnar epithelium. 


© Chapter 21: Brenner Tumors and Transitional Cell Tumors of the Ovary 


©21.4.3 Microscopic Features 


Microscopically, the papillary fronds of the borderline tumors, 
lined by multilayered epithelium, resemble urothelial papillary 
neoplasms (Figure 21.4) and exhibit the same spectrum of archi- 
tectural and cytological features. By definition, there is no stro- 
mal invasion. A benign Brenner tumor component is typically 
present (Figure 21.5), but may be small and easily overlooked. 
The mitotic rate is highly variable, typically along the base of the 
papillary fronds (Figure 21.6), and focal necrosis is common. 
Mucinous metaplasia may be extensive. The criteria for the diag- 
nosis of borderline and malignant Brenner tumors and the des- 
ignations used for these neoplasms are somewhat controversial. 
Since there are no reported cases of borderline tumors of any 
grade that have spread beyond the ovary or have followed an 
aggressive behavior, some investigators have designated these 
tumors as “proliferating” rather than borderline. Others, how- 
ever, designate those resembling grade 2 or 3 TCC cell carci- 
noma of the urinary tract as borderline “with intraepithelial 


©Figure 21.4 Borderline Brenner tumor. Confluent papillae lined by 
transitional cells protrude into a cystic space. 


©Figure 21.6 Borderline Brenner tumor. The mitotic rate is highly variable, 
typically along the base of the papillary fronds. 


carcinoma’ (Figure 21.7).' The finding of severe atypia should 
suggest further sampling in order to exclude the presence of an 
invasive component. 

Malignant Brenner tumors are usually suspected on section- 
ing when solid cancerous masses are found. Microscopically, 
invasive transitional or squamous cell carcinoma (Figure 21.8), 
alone or mixed with each other, are evident, together with a 
benign or borderline Brenner component (Figure 21.9).* Cysts 
are lined by multilayered epithelium showing hyperchromatic 
and pleomorphic nuclei and prominent mitotic activity. With 
the exception of a few reported cases in which cellular atypia 
has been described as mild, the malignancy of the tumor cells 
is usually quite obvious. Discrete nests of carcinoma cells may 
undergo central necrosis, producing a “comedo carcinoma” pat- 
tern and occasional bizarre tumor giant cells are seen. However, 
as in other malignant epithelial adenofibromas, the demon- 
stration of unequivocal stromal invasion is subjective and 
may necessitate extensive sampling. Irregularity, branching, 
and confluent epithelial nests, depletion of stroma by crowded 
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Figure 21.5 Borderline Brenner tumor. Benign Brenner nests with central 
cavities lie in the adjacent filbromatous stroma. 


©Figure 21.7 Borderline Brenner tumor with intraepithelial carcinoma. 
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; 1.8 Malignant Brenner tumor. Large, closely packed, solid $ ure 21.9 Malignant Brenner tumor. Several cavitated nests of benign 
aggregates of transitional cells. Brenner componentare seen in the vicinity of the invasive carcinoma. 


pF «13 Transitional cell carcinoma. The tumor cells grow in solid or 
21.12 Malignant Brenner tumor. Positive immunoreaction for EGFR. papillary masses. 
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epithelial masses, and desmoplastic stromal reactions are use- 
ful diagnostic features. Mucinous elements and, more rarely, 
mucinous adenocarcinoma may coexist with the transitional 
component. Occasionally, a prominent signet-ring mucinous 
component may be found (Figure 21.10). 


921.4.4 Immunohistochemistry 


The immunoprofile resembles that of benign Brenner tumors 
(see Section 21.3.4) with a variable pattern of antigen expres- 
sion in the invasive component. Borderline Brenner tumors are 
immunoreactive for p63, EGFR, RAS, GATA3, and CEA, and 
may be usually positive for $100, uroplakin, and thrombomod- 
ulin. Rb, cyclin D1(Figure 21.11), p16, p53, and CK20 are usu- 
ally weak or negative. Like their benign counterparts, malignant 
Brenner tumors express CK7, but not CK20; however, urothe- 
lial markers such as uroplakin and thrombomodulin have been 
demonstrated in some cases.**” The tumors react with cell pro- 
liferation markers, such as EGFR (Figure 21.12), cyclin D1, and 
K-RAS but, in contrast to transitional-like carcinoma of high- 
grade serous type, do not react with WT1, ER, p16, and p53.’°"4 


21.4.5 Genetic Profile 


PIK3CA mutations (exon 9) have been demonstrated in a case 
of malignant Brenner tumor.” It has been suggested that malig- 
nant Brenner tumors are low-grade carcinomas with activa- 
tion of the PI3 K/AKT pathway through EGFR; however, EGFR 
amplification was not encountered in the reported case." The 
genetic profile differs from that of transitional-like carcinoma 
of high-grade serous type, in which TP53 mutations result in 
chromosomal instability, a feature of high-grade carcinomas.” 


921.4.6 Differential Diagnosis 


In the absence ofa benign or proliferating transitional cell com- 
ponent, the distinction between malignant Brenner tumors and 
other poorly differentiated ovarian carcinomas may be difficult. 
Identification of a mucin-secreting adenocarcinoma compo- 
nent, if present, would strongly favor malignant Brenner tumor, 
while originating from or juxtaposition to an endometriotic 


Figure 21.14 Transitional cell carcinoma. The papillae are multilayered and 
show a smooth luminal border protruding into empty spaces. 


cyst would favor a tumor of endometrioid type. Differentiating 
between primary TCC in the ovary versus metastases to the ova- 
ries from the urinary tract often requires clinical information. 


©21.4.7 Treatment and Prognosis 


Borderline Brenner tumors can be treated by conservative sur- 
gery when they occur in young women. Malignant Brenner 
tumors are treated like other epithelial cancers. Of more than 
50 reported borderline Brenner tumors, only one case is known 
to have spread beyond the ovary after incomplete laparoscopic 
resection.”’*"* Most malignant Brenner tumors are stage I and 
have an excellent prognosis (88% 5-year survival). About one- 
fifth, however, present with extraovarian spread and behave 
similarly to other ovarian cancers.’ 


921.5 Transitional Cell Carcinoma 
© 21.5.1 Microscopic Features 


The diagnosis of TCCs is done microscopically, as these neo- 
plasms do not differ from other high-grade ovarian carcinomas 
regarding stage (often advanced) and bilaterality (15% of the 
cases).!° TCCs resemble those occurring in the urinary tract 
and lack a benign or borderline Brenner tumor component. The 
tumor cells grow in solid or papillary masses (Figure 21.13); 
the papillae are multilayered and show a smooth luminal bor- 
der (“papillary type”),’® protruding into empty spaces (Figure 
21.14); intraepithelial microspaces containing amphophilic 
material are quite characteristic (Figure 21.15). Nuclear atypia 
is high and stromal invasion obvious. As in urothelial carci- 
noma, glandular and/or squamous differentiation may occur. 

Unlike malignant Brenner tumors, TCC are frequently asso- 
ciated or admixed with carcinomas of other types, usually high- 
grade serous carcinomas. !™!? 


921.5.2 Immunohistochemistry 


Ovarian TCCs have an immunoprofile that differs from those of 
the urinary tract and resembles that of ovarian epithelial stromal 
tumors.*!?°?! Ovarian TCCs are positive for cytokeratin, EMA, 
and WT1, negative for CK20, thrombomodulin, and uroplakin. 


Figure 21.15 Transitional cell carcinoma. Intraepithelial microspaces con- 
taining amphophilic material are quite characteristic. 
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Unlike bladder cancer, ovarian TCCs are positive for vimentin, 
CK7, and CA125. 


9 21.5.3 Differential Diagnosis 


TCCs are distinguished from undifferentiated carcinomas by 
the presence of thick, undulating papillae with smooth luminal 
borders, in contrast to the pseudopapillae secondary to tumor 
cell necrosis that may be present in undifferentiated carcino- 
mas. Microspaces and mucin pools are also more frequent in 
TCCs than in undifferentiated carcinomas. The tumor cells 
in TCCs have moderate to abundant cytoplasm, and in well- 
differentiated tumors, the nuclei have a distinctive “urothelial” 
appearance. 

The adult type of granulosa cell tumor (AGCT) with a dif- 
fuse pattern may also be considered in the differential diagnosis. 
However, the microspaces of TCCs are different from Call- 
Exner bodies; the former are larger and more variable in size 
and, in contrast to the latter, their lumens are sharply demar- 
cated from the surrounding epithelial cells.'* Also, the nuclei in 
TCCs have prominent nucleoli and high mitotic activity. Finally, 
the clinical and operative findings can be helpful. AGCTs are 
often associated with estrogenic manifestations, unilateral in 
95% of cases, and stage I in 90% of the cases. 

Primary TCCs must be distinguished from metastatic TCCs 
from the urinary tract. This is rarely a clinical problemas urothe- 
lial carcinomas that metastasize to the ovaries do so late in their 
evolution and are clinically evident. In metastatic urothelial car- 
cinoma, CK20 is positive and WT1 is negative; CK7 is not help- 
ful in this differential diagnosis. 


©21.5.4 Treatment and Prognosis 


TCCsare managed like other epithelial cancers. It has been reported 
that carcinomas with transitional cell differentiation in their metas- 
tases usually behave more favorably than poorly differentiated car- 
cinomas of other types, apparently due to their better response to 
chemotherapy.” Other studies, however, have not confirmed these 
results.” The overall 5-year survival rate for TCC is 35%. 
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$222.1 Introduction 


The pathologist is involved in the diagnosis and assessment 
of prognostic and therapeutic factors in bladder biopsies, 
transurethral resection (TUR), and cystectomy specimens. 
They must report accurately the key features using terms that 
are well understood by clinicians. Adequate clinical informa- 
tion is important to pathologists in deciding the best approach 
for handling the surgical specimens. Salient pathologic features 
of the urinary tract were recently reviewed in 2016 as part of 
the WHO Classification of Tumors of the Urinary System and 
Male Genital Organs.' Urothelial neoplasms are now classified 
as non-invasive urothelial lesions and infiltrating urothelial car- 
cinoma (Table 22.1). 


$222.2 Non-invasive Urothelial Lesions 

This category includes: 

e Urothelial carcinoma in situ 

e Non-invasive papillary urothelial carcinoma, low grade 

e Non-invasive papillary urothelial carcinoma, high grade 

e Papillary urothelial neoplasm of low malignant potential 
(PUNLMP) 

e Urothelial papilloma 

e Inverted urothelial papilloma 

e Urothelial proliferation of uncertain malignant potential 
(UPUMP) 

e Urothelial dysplasia. 


There is a general recommendation to use the 2016 WHO 
classification system in the daily practice of pathology.” Based 
on institutional/clinician preference, other systems, in particu- 
lar the 1973 WHO system or the so-called 4-tier system may be 
used alongside, mainly to grade urothelial tumors. Currently, 
grading of papillary urothelial tumors is typically based on the 
worst grade present. 

In the 2016 WHO classification, the non-invasive neoplasms 
of the urothelium are divided according to the morphologic pat- 
tern of growth, i.e. flat, papillary, or inverted, depending on their 
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č Table 22.1 Historical overview of histologic grading of urothelial 
carcinoma of the urinary bladder 


1973 1998WHO/ 1999 2016 4-Tier 

WHO ISUP WHO WHO system 

Papilloma Papilloma Papilloma Papilloma Papilloma 

Grade 1 PUNLMP PUNLMP PUNLMP Grade 1 (low 
grade) 

Grade 2 Low grade Grade 1 Lowgrade Grade 2 (low 
grade) 

Grade 2 Grade 3 (high 

grade) 

Grade 3 High grade Grade 3 High grade Grade 4 (high 
grade) 


Note: All the grading schemes have substantial inter- and intraobserver 
variabilities. There is no exact correlation between different grading 
systems. Some 1973 WHO grade 2 tumors are “low grade” and some are 
classified as “high grade”The 1998 WHO/ISUP system is the same as the 
2004 WHO system. Abbreviations: WHO, World Health Organization; IUSP, 
International Society of Urological Pathology; PUNLMP, papillary urothelial 
neoplasm of low malignant potential 


growth-pattern relationship with the surface of the surrounding 
urothelial mucosa. 


3222.3 Flat Lesions and Neoplasms 

J 222.3.1 Flat and Papillary Urothelial 
Hyperplasia (Urothelial Proliferation of Uncertain 
Malignant Potential) 


These two morphologic lesions are now recognized as parts of 
a spectrum of preneoplastic lesions with similar significance 
in terms of providing the morphologic substrate for recurrent 
low-grade bladder cancer. In addition, a descriptive term is now 
applied to diagnose these lesions as a single entity - urothelial 
proliferation of uncertain malignant potential (UPUMP). 
Histologically, urothelial hyperplasia is characterized 
by markedly thickened urothelium (10 or more cell layers). 
Morphologic evidence of maturation from base to surface is 
evident, and the cells do not show cytologic abnormalities, even 
if slight nuclear enlargement may be focally observed. Mitoses 


are absent. This lesion has been described in association with 
inflammatory disorders, as well as adjacent to low-grade pap- 
illary tumors. Molecular analyses have shown that it may be 
clonally related to papillary urothelial tumors and suggest a 
role in the pathogenesis of low-grade papillary urothelial car- 
cinoma.** Papillary urothelial hyperplasia typically occurs in 
patients with prior or concurrent low-grade papillary urothe- 
lial neoplasia. Most patients are men in their sixties. These 
lesions are characterized by undulating folds of urothelium 
that lack cytologic atypia and fibrovascular cores. There may be 
increased vascularity in the stroma at the base of the papillary 
folds (Figure 22.1). 

When seen as an isolated finding, there is no evidence to 
suggest that primary urothelial hyperplasia has premalignant 
potential. Likewise, molecular analyses showing chromosome 
9q deletions and mutations in the fibroblast growth factor 
receptor 3 (FGFR3) gene in both urothelial hyperplasia and low- 
grade papillary neoplasia suggest that this lesion may be clon- 
ally related to papillary tumors when present in bladder cancer 
patients. 


3 222.3.2 Urothelial Dysplasia 


In urothelial dysplasia, the thickness of the urothelium is usually 
normal and cytologic changes are restricted to the intermediate 
and basal cells. The urothelium may show variable loss of polar- 
ity of the nuclei with slight pleomorphism. Mitoses are scant 
and usually involve only the basal and intermediate cell layers. 
Overall, the features are those of a neoplastic atypia, but fall 
short of the criteria for carcinoma in situ (CIS). There is some 
evidence, mostly genetic, that dysplasia shares some abnormali- 
ties with CIS and thus likely represents a precursor lesion. One 
study indicates a 19% risk of developing cancer with a mean 
follow-up of 4.9 years." 

Primary dysplasia occurs in the absence of urothelial tumors. 
These patients are predominantly middle-aged men with irrita- 
tive symptoms with or without hematuria. It is estimated that 
de novo (primary) dysplasia progresses to bladder neoplasia in 
about 20% of cases. 

Secondary dysplasia is seen in patients with a history of 
bladder neoplasia. The incidence of dysplasia in patients with 
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established bladder neoplasia varies from 20% to 85% and 
approaches 100% in patients with invasive carcinoma. 

CK20 immunostaining is limited to the superficial cell lay- 
ers in normal urothelium; in contrast, CK20 immunostaining 
is usually present in the superficial and intermediate cell layers 
of dysplastic urothelium (aberrant CK20 expression). Positive 
CD44 immunostaining is observed only in the basal cells in 
normal urothelium, and is either absent entirely or present only 
in scattered cells in urothelial dysplasia, whereas full-thickness 
positive membranous CD44 staining is typical of reactive 
urothelium. 

Dysplastic cells show increased p53 expression, whereas 
p53 nuclear accumulation is predominantly undetectable or 
only weakly evident in the basal and parabasal cells in reactive 
urothelium; p16 has been reported to be variably positive in 
urothelial dysplasia and weak/patchy in reactive urothelium. 


3 922.3.3 Urothelial Carcinoma in Situ 


Urothelial CIS is characterized by architectural disorder, loss 
of nuclear polarity, and the cells show a high degree of atypia. 
Mitoses are generally frequent and may be seen at any level of 
the epithelium (Figure 22.2). Since there are not reliable histo- 
logic criteria for distinguishing severe dysplasia from CIS, it is 
recommended to combine them into a single category, i.e. CIS. 
The development of invasion is seen in 20-30% of the cases of 
urothelial CIS. 

CIS of the urinary bladder with microinvasion (CISmic) is 
defined by invasion into the lamina propria to a depth of 5 mm 
from the basement membrane, or, according to Lopez-Beltran 
et al., should not exceed 20 cells in the subepithelial connective 
tissue.®’ CISmic is a clinically relevant lesion. Microinvasion is 
found in 34% of totally embedded cystectomy specimens that 
contain extensive CIS, i.e. involving at least 25% of the bladder; 
5.8% of patients have lymph node metastases and die of disease, 
and for this reason the clinical use of the term is not recom- 
mended, instead communicate to the urologists that it is a high- 
grade T1 cancer. 

Full-thickness change of the urothelium is not required for 
the diagnosis of CIS, and it ranges from one cell layer to the 


@Figure 22.1 Urothelial proliferation of uncertain 
malignant potential (UPUMP): undulating folds of 
urothelium that lack cytologic atypia and fibrovascular 
cores with increased vascularity in the stroma. 
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thickness of hyperplasia (greater than seven cells). Superficial 
(umbrella) cells may or may not be present. Marked disorgani- 
zation of cells is characteristic, with loss of cellular polarity and 
decreased cellular cohesiveness. 

Carcinoma in situ shows intense CK20 and p53 positivity in 
the majority of malignant cells. Increased Ki67 labeling is noted 
in CIS, but this can be seen also in reactive atypia of the urothe- 
lium, and therefore, Ki67 is not recommended in practice; p16 
is typically positive in CIS (about 90% of cases) and racemase is 
positive in 50-80% of cases of CIS. 

In CIS, the neoplastic cells are uniformly negative for CD44 
immunostaining. In contrast, CK20 staining shows patchy cyto- 
plasmic immunoreactivity only in the superficial umbrella cell 
layer and CD44 stains only the basal cells in the adjacent normal 
or reactive urothelium. Reactive urothelium is negative for p16 
and racemase, findings awaiting validation in large cohorts. 

Awareness of the histologic diversity of CIS may avoid unnec- 
essary work up in these patients. In practice, itis not necessary to 
mention these specific growth patterns or morphologic variants 
in the surgical pathology report. 


ath d Fa x. © >: > z. 
ewe? NNE E E 


£ Figure 22.2 CIS is characterized by architectural disorder, loss of nuclear 
polarity, and the cells show a high degree of atypia. Mitoses are present at any 
level of the epithelium. 


Large cell CIS is the most common morphologic form. In rare 
cases, large cell CIS may have minor nuclear pleomorphism, 
but still exhibits architectural disarray. Cytologic findings 
include nuclear pleomorphism, variably abundant cytoplasm 
and anaplastic nuclear features. Rarely, it may focally exhibit 
high pleomorphism with bizarre giant cells (pleomorphic/giant 
cell CIS). 

The small cell pattern refers to the size of the cells and is unre- 
lated to small cell neuroendocrine carcinoma. In such cases, the 
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¢ Figure 22.3 The neoplastic urothelial cells may show strikingly discohe- 
sive growth with extensive exfoliation, which results in biopsies that may show 
only a few residual carcinoma cells on the surface (“denuding or clinging CIS”) 
or no recognizable epithelial cells on the surface. 


@ Figure 22.4 UroVysion™ FISH results. Urothelial 
carcinoma cells show a FISH-positive result with differ- 
ent polysomies of chromosomes 3 (red), 7 (green), and 
17 (aqua), and presence of both 9p21 loci (two gold 
signals). 


pleomorphism is minimal, the cytoplasm is scant, and nuclei are 
enlarged and hyperchromatic, with coarse unevenly distributed 
chromatin. 

Recognition of the small cell pattern of CIS is important to 
avoid misdiagnosis of basal cell hyperplasia, which has been 
observed in patients treated with bacille Calmette-Guérin 
(BCG). Basal hyperplasia shows a small cell pattern, but lacks 
nuclear atypia or loss of polarity. 

The neoplastic urothelial cells may show strikingly disco- 
hesive growth with extensive exfoliation (Figure 22.3), which 
results in biopsies that may show only a few residual carcinoma 
cells on the surface (“denuding or clinging CIS”) or no recog- 
nizable epithelial cells on the surface, a condition referred to as 
“denuding cystitis.” 

In the clinging pattern of CIS, there is a patchy, usually single 
layer of atypical cells. In mucosal biopsies entirely lacking sur- 
face epithelium, CIS may be present only in von Brunn’s nests. 
A careful search for CIS in deeper sections or in other submit- 
ted biopsy fragments is important, and a recommendation for 
evaluation of urine cytology for carcinoma cells is warranted. 
Cytologic evaluation of the fixative liquid of the biopsy con- 
tainer may help to identify isolated cells with marked atypia and 
eventually UroVysion™ analysis can identify polysomy of chro- 
mosome 3, 7, and 17 (Figure 22.4) and/or deletion of locus 9p21, 
which are suggestive for CIS. 

The morphologic expression of cancerization of the urothe- 
lium may show either pagetoid spread (clusters or isolated single 
cells) or undermining or over-riding of the normal urothelium 
(lepidic growth). Most patients are male and their ages range 
from 31 years to 78 years (mean, 64 years). 

Carcinoma in situ exhibiting pagetoid growth is character- 
ized by large single clear cells or small clusters of cells within 
otherwise normal urothelium of ureter, urethra, prostatic ducts 
or in areas of squamous metaplasia. Individual cells showing 
pagetoid spread have enlarged nuclei with coarse chromatin; 
frequently, the cytoplasm is clear. Pagetoid growth patterns can 
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be found in up to 15% of CIS cases. Pagetoid CIS is usually a 
focal lesion and is easily overlooked; it occurs in a clinical and 
histologic setting of conventional CIS with coexisting invasive 
urothelial carcinoma, and such patients essentially have the 
same progression and survival rates as patients without paget- 
oid changes. In cases with extensive urothelial denudation, 
pagetoid CIS may be focally present in adjacent otherwise nor- 
mal-looking urothelium, thus alerting the pathologist to search 
for additional CIS elsewhere in the bladder. 

Since primary extramammary Paget disease of the exter- 
nal genitalia and of the anal canal may extend to the bladder, 
and conversely, some cases of pagetoid CIS of the bladder may 
extend to the urethra, ureter, and external genitalia, differentiat- 
ing between these two entities represents an important diagnos- 
tic and therapeutic challenge. In small biopsies the differential 
diagnosis may require the employ of immunohistochemistry. 
Positive uroplakin III, p63, and CK20 (Figure 22.5) markers 
may help to recognize urothelial origin.* 

Ina large biopsy or surgical specimen the finding of lympho- 
vascular invasion or perineural invasion may support a second- 
ary involvement from a urothelial carcinoma. 

Rare cases of CIS may exhibit squamous differentiation 
characterized by intercellular bridges. Carcinoma in situ 
with squamous features is most often observed in associa- 
tion with urothelial carcinoma showing extensive squamous 
differentiation elsewhere in the bladder. A much less fre- 
quently encountered pattern is CIS with morphologic and 
immunohistochemical evidence of glandular differentiation. 
Some authors refer to this as adenocarcinoma in situ; such 
lesions may show papillary, cribriform, or flat morphology. 
Carcinoma in situ involving von Brunn’s nests, cystitis glan- 
dularis, or cystitis cystica may be difficult to distinguish from 
adenocarcinoma in situ in the absence of concurrent invasive 
adenocarcinoma. 

A recent report based on 25 cases of urothelial CIS with 
glandular differentiation showed high Ki67 index and p53 
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@Figure 22.5 Pagetoid invasion of penis from urothelial carcinoma of the bladder: H&E (A), CK20-positive expression in urothelial cells within the epithelial layer 


of the penis (B). 
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accumulation, high nuclear and cytoplasmic p16 expression, 
and diffuse PTEN expression, a phenotype that also character- 
ized concurrent conventional CIS. MUC5A, MUC2, CK20, and 
c-erbB2 were positive in all 25 cases of urothelial CIS with glan- 
dular differentiation, and CDX2 was present in 19 cases; MUC1, 
CK7, and 34BE12 were focally present in 21, 19, and 18 cases, 
respectively. 

Available data suggest that urothelial CIS with glandular dif- 
ferentiation is a variant of CIS that follows the natural history 
of conventional urothelial CIS. The immunophenotype suggests 
urothelial origin with the expression of MUC5A and CDX2 as 
the signature of glandular differentiation. 


$222.4 Papillary Neoplasms 
$222.4.1 Urothelial Papilloma and Inverted 
Urothelial Papilloma 


Urothelial papilloma is a benign exophytic urothelial neoplasm 
that typically occurs in patients younger than 50 years of age. 
The male-to-female ratio is 2:1. The most common symptom is 
hematuria. Most tumors are located near the ureteric orifices. 
Urothelial papilloma may recur, but recurrent papilloma does 
not progress. 

The diagnostic criteria for urothelial papilloma in the 2016 
WHO classification are identical to those defined in the 2004 
and 1973 WHO classifications. Using the restrictive diagnostic 
criteria recommended by the WHO, urothelial papilloma repre- 
sents less than 1% of papillary urothelial neoplasms. Urothelial 
papilloma is composed of a delicate fibrovascular core covered 
by cytologically and architecturally normal urothelium, with no 
more than seven layers of cells. The superficial cells are often 
prominent and may have vacuolization of the cytoplasm, eosin- 
ophilic syncytial morphology, or apocrine-like morphology, or 
may demonstrate mucinous metaplasia (Figure 22.6). Mitotic 
figures are absent to rare and, if present, are located in the basal 
cell layer. The stroma may show edema or inflammatory cells. 
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¢9Figure 22.7 Inverted papilloma shows an inverted growth pattern, usually composed of anastomosing islands and trabeculae of histologically and cytologi- 
cally normal urothelial cells invaginating from the surface urothelium into the subjacent lamina propria, but not into the muscularis propria. (A) Low magnification. 
(B) High magnification. 


Rare cases show dilated lymphatics within the fibrovascular 
fronds. Occasionally, foamy histiocytes accumulate within the 
fibrovascular stalks. Secondary budding of small fronds from 
larger simple primary papillary fronds is commonly observed. 

Papilloma shows a low proliferation rate, undetectable or 
very limited p53 accumulation, and frequent FGFR3 mutations 
(75% of cases). CK20 expression is limited to the superficial 
(umbrella) cells. About half of the cases may show TERT pro- 
moter mutations. 

Inverted papilloma is usually found in men in the sixth or sev- 
enth decades of life. The male-to-female ratio is 7:1. Hematuria 
and obstructive symptoms are the most common at presenta- 
tion. Most inverted papilloma cases develop in the trigone or 
bladder neck. Some cases may be multifocal. The incidence of 
multiplicity ranges from 1.3% to 4.4%. A significant number of 
patients have a history of smoking, suggesting a possible link 
between tobacco use and inverted papilloma. 


$9Figure 22.6 Urothelial papilloma is composed of a delicate fibrovascular 
core covered by cytologically and architecturally normal urothelium. 


Histologically, inverted papilloma shows an inverted growth 
pattern, usually composed of anastomosing islands and trabecu- 
lae of histologically and cytologically normal urothelial cells 
invaginating from the surface urothelium into the subjacent lam- 
ina propria, but not into the muscularis propria (Figure 22.7). 

Within the spectrum of findings in inverted papilloma, 
vacuolization and foamy xanthomatous cytoplasmic changes 
may be seen. These “clear cells” may be concentrated within 
distinct regions of the tumor, but more frequently are diffusely 
intermingled with usual inverted papilloma cells. Foci of non- 
keratinizing squamous metaplasia and neuroendocrine differ- 
entiation have been reported. Mitotic figures are either absent 
or rare. Some cases may demonstrate focal minor cytologic 
atypia that is likely degenerative and has no clinical significance. 
Inverted papilloma may coexist with carcinoma, and it is most 
important to differentiate inverted papilloma from urothelial 
carcinoma with inverted growth pattern. This distinction maybe 
difficult, especially in limited biopsy specimens or when inter- 
pretation is confounded by crush artifacts. Inverted papilloma 
usually exhibits orderly maturation of invaginated trabeculae 
and cords, composed of spindling and peripherally palisading 
cells. In contrast, urothelial carcinoma with inverted growth 
pattern often has thick and irregular tumor columns with tran- 
sition to more solid nests. Additionally, the presence of an exo- 
phytic papillary component and unequivocal tumor invasion in 
the lamina propria or muscularis propria justify a diagnosis of 
inverted urothelial carcinoma. Marked cytologic atypia, includ- 
ing nuclear pleomorphism, nucleolar prominence, and abun- 
dant mitotic activity further supports a diagnosis of malignancy. 

Several investigators have voiced concern regarding the 
malignant potential of inverted papilloma based on the sub- 
sequent development of urothelial carcinoma, but the great 
majority of patients with this complication have a history of a 
previous or concurrent urothelial carcinoma. In a large series of 
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75 patients, all but one patient had an uneventful course with- 
out either tumor recurrence or progression to urothelial malig- 
nancy during a mean follow-up of 68 months. 

It has been well documented by the finding of non-random 
inactivation of X chromosomes that inverted papilloma is a 
clonal neoplasm that arises from a single progenitor cell. The 
incidence of loss of heterozygosity (LOH) in inverted papil- 
loma is low (8-10%) and contrasts to the high frequency of 
LOH (29-80%) in urothelial carcinoma and PUNLMP. The 
low frequency of allelic loss in inverted papilloma is similar to 
that of normal urothelium. Point mutations of the FGFR3 gene 
were identified in 45% (9 of 20) of inverted papillomas, and the 
most frequent mutation of the FGFR3 gene was identified at 
R248C. None of the inverted papillomas exhibited mutations 
in TP53. TERT promoter mutations have also been observed 
in a subset of inverted papilloma. Taking together the mark- 
edly reduced frequency of LOH, the absence of TP53 muta- 
tions, the absence of telomere shortening, and the pattern of 
FGFR3 mutations in inverted papilloma in contrast to that of 
urothelial carcinoma suggest that inverted papilloma does not 
harbor the key genetic abnormalities that predispose to the 
development of urothelial carcinoma and may indicate that 
these entities arise through separate and distinct pathogenic 
mechanisms. 


$222.4.2 Papillary Urothelial Neoplasm of Low 
Malignant Potential 


Papillary urothelial neoplasm of low malignant potential 
(PUNLMP) consists of delicate papillae with little or no fusion. 
The urothelium in this lesion shows minimal architectural 
irregularity. Nuclei lack significant nuclear hyperchromasia 
or pleomorphism (Figure 22.8). This lesion largely, though 
not completely, corresponds to part of the grade 1 papillary 


¢9Figure 22.8 PUNLMP: delicate papillae with little or no fusion lined with urothelium that shows minimal architectural irregularity (A). High magnification 
shows nuclei with fine chromatin and inconspicuous nucleoli (B). 
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£ Figure 22.9 Low-grade papillary carcinoma: low magnification shows the regular appearance of architecture (A). High magnification shows infrequent 


mitoses and superficial umbrella cells: 20x (B), 40x (C). 


carcinoma of the 1973 WHO system. The chromatin is fine and 
nucleoli are inconspicuous. Mitoses are infrequent and basally 
located. This tumor has a significantly lower recurrence rate 
(about one-third) than either low- or high-grade papillary car- 
cinomas, and a very low rate of grade and stage progression. Ina 
review of published studies, the mean tumor recurrence rate was 
found to be 36% and the stage progression rate 3.7%.*° About 
half of the cases may show TERT promoter mutations. 


& 222.4.3 Low-grade Papillary Carcinoma 


Low-grade papillary carcinoma shows largely delicate and sepa- 
rate papillae, but some fusion may be seen. At low magnifica- 
tion there is a generally ordered appearance of the cells within 
the epithelium. The nuclei tend to be uniformly enlarged, but 
retain the elongated to oval shape of normal urothelial cells 
(Figure 22.9). The chromatin remains fine with small and gener- 
ally inconspicuous nucleoli. Mitotic figures are infrequent and 
remain basally located. The majority of cases of low-grade papil- 
lary urothelial carcinomas would have been considered as grade 
1 in the 1973 WHO classification and around 70% as grade 2 in 
the 1973 WHO system. 


These tumors have a significantly higher recurrence rate and 
a significantly higher rate of stage progression than PUNLMP, 
buta similar recurrence rate and significantly lower rate of stage 
progression than high-grade papillary carcinoma. A review of 
the literature reveals a mean recurrence rate of 50% and a mean 
stage progression rate of 10%.*# 


3 922.4.4 High-grade Papillary Carcinoma 


In high-grade papillary carcinoma the papillae are frequently 
fused, forming apparent solid masses. Individual urothelial cells 
show loss of polarity and have a generally discohesive nature. 
Nuclei are hyperchromatic and pleomorphic. Nucleoli are often 
prominent and may be single or multiple. Mitoses are gener- 
ally frequent and may be seen at any level of the epithelium 
(Figure 22.10). This tumor is often associated with invasive dis- 
ease at the time of diagnosis.*”” 

High-grade papillary carcinoma corresponds to grade 3 pap- 
illary carcinoma in the 1973 WHO system, and includes around 
30% of the 1973 WHO grade 2 lesions. These tumors have a 
significant risk of recurrence and progression. The overall pro- 
gression rate, considered as progression to invasive carcinoma, 
ranges from 15% to 40%. 


Surface 


Variable, usually exophytic papillary lesion present 


Growth pattern 


Cytologic features Cytologic atypia is invariably present, mitotic figures 


often present, less maturation or palisading 


Biologic potential Recurrences and progression may occur 


Immunohistochemistry Variable with grade; usually high p53 accumulation or 
Ki67-MIB1 counts 
UroVysion FISH Positive 


“Rare recurrences related to incomplete surgical excision 
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Endophytic, thick trabeculae, circumscription variable 


s oe”. ; 
i EER PE a 


Smooth, dome-shaped, usually intact cytologically unremarkable surface 
urothelium 


Endophytic, sharply delineated, anastomosing cords and trabeculae 


Orderly polarized cells, some spindling and palisading at periphery, absence 
of necrosis, and diffuse severe cytologic atypia, mitotic figures absent or rare. 


Benign, no recurrences when completely resected" 


Low p53 accumulation and Ki67-MIB1 counts, 45% FGFR3 mutations, no TP53 
mutations 


Negative 
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@ Figure 22.10 High-grade papillary carcinoma: loss of cell polarity (A). Nuclei are hyperchromatic and pleomorphic, mitoses are frequent (B). High-grade 


urothelial papilloma with invasive disease (C). 


$22.4.5 Grading Papillary Urothelial Neoplasm 
with Histologic Heterogeneity 


Grade heterogeneity is not uncommonly encountered in papil- 
lary urothelial neoplasm (PUC). The 2004 WHO (1998 ISUP/ 
WHO) system suggested that grading of heterogeneous tumor 
should be based on the highest grade present. The current 


practice is to ignore miniscule areas (<5%) of higher grade pre- 
sent when assigning the overall grade, although it currently 
remains unknown whether such a small focus of high grade will 
have a prognostic impact. From the few studies available, there 
was evidence to suggest that pure high-grade PUC has a differ- 
ent biologic behavior or has higher disease progression than 
mixed high-grade and low-grade tumors.’ 
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Inverted PUNLMP. 
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Inverted urothelial carcinoma, low grade. 
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Inverted urothelial carcinoma, high grade. 
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Urothelial neoplasms with an inverted growth pattern show 
a spectrum of architectural and cytologic features favoring a 
diagnosis of urothelial neoplasm with an inverted growth pat- 
tern over inverted urothelial papilloma, such as thick columns 
with irregularity in their width and transition into more solid 
areas. These neoplasms lack the characteristic orderly matura- 
tion, spindling, and peripheral palisading observed in inverted 
papilloma and show an aggressive broad-front extension into 
the lamina propria. In these neoplasms the downward projec- 
tion can be so pronounced that the base of the tumor lies on the 
muscularis propria (Table 22.2). 

On the basis of cytologic atypia and mitotic rate, the classifica- 
tion of urothelial neoplasms with an inverted growth pattern is 
in agreement with the approach used in two books published 
very recently." Similary to papillary neoplasms, they may be 
divided in three subgroups: 


1. Inverted urothelial neoplasm of low malignant potential 
(Figure 22.11) 
2. Inverted urothelial carcinoma, low grade (Figure 22.12) 


Inverted urothelial carcinoma, high grade (Figure 22.13). 


Urothelial carcinoma is known to show variant histologic fea- 
tures known as divergent differentiation, with estimates rang- 
ing from 7% to 81% in series reporting differentiation patterns 
of urothelial carcinoma (Table 22.3). 

Urothelia carcinoma with divergent differentiation has a 
worse prognosis compared to pure urothelial cancer, although 
stage-matched cohorts show limited differences. Billis et al., 
in a study of 165 TUR cases, noted that 7% of tumors showed 
squamous and/or glandular differentiation. Those patients with 
divergent differentiation had higher clinical stage at presenta- 
tion compared to conventional urothelial carcinoma.'? Wasco 
et al., in a study of 448 consecutive TURs and 295 subsequent 
cystectomies, found that Urothelial carcinoma with divergent 
differentiation were more likely to be muscularis propria-inva- 
sive at TURandextravesical fat-invasive at cystectomy compared 
to pure urothelial cancers." Jozwicki et al. performed mapping 
in 38 cystectomies, and then correlated the mapping studies with 
survival time, the presence of greater than 80% pure urothelial 
cancer within a specimen was a favorable prognostic factor, and 
increasing numbers of histologic subtypes (increasingly diver- 
gent differentiation) led to a less favorable prognosis.'*"® 

Divergent morphology must be documented because of its 
prognostic implication. Further, reporting facilitates correla- 
tion with subsequent metastasis, were it to occur at remote sites. 
When multiple divergent (aberrant) morphologies are present, 
one should provide relative percentages for each of the patterns, 
e.g. invasive urothelia carcinoma with glandular(70%), squa- 
mous (20%), and differentiation (10%). 

The most relevant variant categories are discussed in the 
following. 


¢2Table 22.3 Histologic variants and morphologic variations seen in 
urothelial carcinoma 


+ Urothelial 


carcinoma with mixed differentiation (specify type and 


percentage) 
- With squamous cell differentiation 


» With gla 
- Other 


+ Urothelia 
» With sm 


+ Urothelia 


+ Urothelia 


+ Urothelia 


+ Urothelia 
- Lymphoe 
+ Plasmac 

+ Urothelia 


+ Urothelia 


ndular differentiation 


carcinoma, nested variant 
all tubules 


carcinoma, large nests variant 

carcinoma, inverted growth variant 
carcinoma, micropapillary variant 
carcinoma, microcystic variant 
pithelioma-like (urothelial) carcinoma 

oid urothelial carcinoma 

carcinoma, clear cell (glycogen-rich) variant 


carcinoma, lipoid cell variant 


+ Urothelia 
+ Sarcomat 
+ Small cell 
+ Large cell 
+ Urothelia 
+ Urothelia 
+ Urothelia 


+ Large cell 


carcinoma with syncytiotrophoblastic giant cells 
oid urothelial carcinoma 

carcinoma 

neuroendocrine carcinoma 

carcinoma with myxoid stroma 

carcinoma with rhabdoid features 

carcinoma in augmentation cystoplastia 


undifferentiated carcinoma 


- Giant cell carcinoma 


- With os 


eclast-type giant cells 


- NOS (not otherwise specified) 


+ Urothelia 


carcinoma with unusual stromal reactions 


- Pseudosarcomatous stroma 


- Stroma 


osseous or cartilaginous metaplasia 


- Osteoc 


ast-type giant cells 


- Prominent lymphoid infiltrate 


¢°Figure 22.14 Urothelial carcinoma with squamous differentiation. 
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Urothelial Carcinoma with Mixed (Divergent) Differentiation 


Approximately 20% of urothelial carcinomas contain areas 
of squamous (Figure 22.14) or glandular differentiation 
(Figure 22.15). Urothelial carcinomas with squamous and/or 
glandular differentiation tend to be more biologically aggressive 
andare morelikely to have extravesicaltumors and node-positive 
disease. Squamous differentiation, defined by the presence of 
intercellular bridges or keratinization, occurs in 21% of urothe- 
lial carcinomas of the bladder. It frequently increases with grade 
and stage. Detailed histologic maps of urothelial carcinoma 
with squamous differentiation have shown wide variation in 
the proportion of the squamous component. Some cases have 
urothelial carcinoma in situ as the only urothelial component. 
Cases with areas of squamous differentiation may have a less 
favorable response to therapy than pure urothelial carcinoma. 
Of 91 patients with metastatic carcinoma, 83% with mixed 
adenocarcinoma and 46% with mixed squamous cell carcinoma 
experienced disease progression despite intense chemotherapy, 
whereas the carcinoma progressed in less than 30% of patients 
with pure urothelial histology. Low-grade urothelial carcinoma 
with focal squamous differentiation has a higher recurrence rate 
than pure low-grade urothelial carcinoma. Tumors with any 
identifiable urothelial element are classified as urothelial car- 
cinoma with squamous differentiation, and an estimate of the 
percentage of squamous component should be provided. CK14, 
desmoglein 3, L1 antigen, S100P, focal GATA3, and uroplakin 
III have been reported as immunohistochemical markers of 
squamous differentiation in urothelial carcinoma. Urothelial 
carcinoma with prominent squamous differentiation in the set- 
ting of neurogenic bladder has been linked to HPV infection, 
although sporadic urothelial carcinoma with squamous differ- 
entiation is not related to HPV infection. 

Glandular differentiation is less common than squamous dif- 
ferentiation and may be present in about 6% of urothelial carci- 
nomas of the bladder. Glandular differentiation is defined by the 
presence of true glandular spaces within the tumor. These may 
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¢©Figure 22.15 Urothelial carcinoma with glandular differentiation. 
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be tubular or enteric glands with mucin secretion. A colloid- 
mucinous pattern characterized by nests of cells “floating” in 
extracellular mucin, occasionally with signet ring cells, may 
be present. Cytoplasmic mucin-containing cells are present in 
14-63% of typical urothelial carcinomas and are not considered 
to represent glandular differentiation. The diagnosis of adeno- 
carcinoma is reserved for pure tumors. A tumor with mixed 
glandular and urothelial differentiation is classified as urothelial 
carcinoma with glandular differentiation, and an estimate of the 
percentage of glandular component should be provided. A form 
of glandular differentiation with villous-like appearance has 
been described, associated with papillary urothelial carcinoma. 

The expression of MUC5AC apomucin may be useful as an 
immunohistochemical marker of glandular differentiation in 
urothelial carcinomas. A panel of immunohistochemical mark- 
ers, including cadherin-17, GATA3, and {-catenin, is useful 
in distinguishing primary urinary bladder adenocarcinoma 
and urothelial carcinoma with glandular differentiation from 
secondary colorectal adenocarcinoma. The typical immuno- 
histochemical profile of primary adenocarcinoma of the uri- 
nary bladder is cadherin-17 positive, GATA3 negative, and 
positive for B-catenin membranous and cytoplasmic expres- 
sion. Cadherin-17 is a relatively specific and sensitive marker 
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in diagnosing primary adenocarcinoma of the urinary bladder, 
distinguishing it from urothelial carcinoma with glandular dif- 
ferentiation. However, it does not distinguish primary adeno- 
carcinoma of the urinary bladder from secondary involvement 
by colorectal adenocarcinoma, in which case, b-catenin is the 
most useful marker. Although GATA3, when positive, supports 
a diagnosis of urothelial carcinoma with glandular differentia- 
tion, nuclear expression is present only in a minority of cases. 

When adenocarcinoma is present in association with urothe- 
lial carcinoma, even focally, it portends a poor prognosis. 


Urothelial Carcinoma, Nested Variant 

The nested variant of urothelial carcinoma (Figure 22.16) is 
an aggressive neoplasm with fewer than 100 reported cases. A 
marked male predominance is seen, and 70% of patients die 
4-40 months after diagnosis, in spite of therapy. This pattern 
of urothelial carcinoma was first described as a tumor with 
a “deceptively benign” appearance that closely resembles von 
Brunn nests infiltrating the lamina propria. A variable pro- 
portion of infiltrating cell nests may exhibit small tubular 
lumina. Nuclei generally show little or no atypia, but invari- 
ably the tumor contains foci of unequivocal cancer with cells 
exhibiting enlarged nucleoli and coarse nuclear chromatin. 


©Figure 22.17 Brenner tumor of the ovary. 
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¢Figure 22.18 Micropapillary urothelial carcinoma of the bladder: H&E 5x (A), H&E 20x (B). 
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Anaplastic features are often more apparent in the deeper 
aspects of the cancer. The nested urothelial carcinoma, seen 
either in pure form or with a component of usual urothelial 
carcinoma, has poor outcomes. The architectural pattern of 
nested carcinoma component ranges from a predominantly 
disorderly proliferation of discrete, small, variably sized nests 
to tubular growth pattern with focal random nuclear atypia 
centered within the base of the tumor. A component of usual 
urothelial carcinoma is frequently present. Nested carcinoma 
shows morphologic similarities with Brenner tumor of the 
ovary (Figure 22.17). 

The differential diagnosis of the nested variant of urothelial 
carcinoma includes lesions and tumors with nested-like mor- 
phology, such as prominent von Brunn nests, cystitis cystica, 
cystitis glandularis, inverted papilloma, nephrogenic metapla- 
sia, carcinoid tumor, paraganglionic tissue, and paragangli- 
oma. The recently described large nested variant of urothelial 
carcinoma is now included within the spectrum of nested 
carcinoma.' 

The immunohistochemical features of the nested variant of 
urothelial carcinoma are similar to those of aggressive urothe- 
lial carcinomas of the usual type, with frequent loss of p27 anda 
high MIB1 labeling index. In the differential diagnosis between 
florid von Brunn nests and the nested variant of urothelial 
carcinoma, CK20 immunohistochemical evaluation does not 
appear to be useful, but significantly greater MIB1 expression 
and p53 expression are seen in nested variant urothelial carci- 
noma in contrast to florid von Brunn nests, with MIB1 expres- 
sion in more than 7% of lesional cells and p53 expression in 
more than 3% of lesional cells seen only in carcinoma. Most 
nested tumor cells are also positive for high molecular weight 
cytokeratin, CK7, p63, and variably CK20. At the molecular 
level, mutated TERT is characteristic of some nested carcino- 
mas, a finding that can be of diagnostic relevance, since non- 
neoplastic von Brunn nests do not show TERT mutations. Also, 
most authors believe that so-called urothelial carcinoma with 
small tubules should be considered within the spectrum of 
nested carcinoma. 


Figure 22.19 Ovarian serous tumor. 


Urothelial Carcinoma, Micropapillary Variant 


Micropapillary carcinoma is a distinct variant of urothelial car- 
cinoma (Figure 22.18) that resembles serous tumors of the ovary 
(Figure 22.19). 

Micropapillary carcinoma should be considered a variant of 
urothelial carcinoma with poor prognosis. In one report, 62% 
of patients with invasive micropapillary carcinoma had lymph 
node metastases and 85% of patients died of disease at a mean 
interval from diagnosis of 6.2 months. 

Expression of keratins by tumor cells of micropapillary car- 
cinoma is similar to that of typical urothelial carcinoma, but 
micropapillary carcinomas are much more likely to express 
cancer antigen 125 (CA125), suggesting that the micro- 
papillary phenotype is a form of glandular differentiation. 
Micropapillary carcinoma of the bladder also shows positive 
immunostaining for epithelial membrane antigen (EMA), 
CK7, and CK20, and Leu-M1 (CD15). MUC1 expression is 
seen in the stroma-facing aspect of the tumor cell groups, indi- 
cating a reversal of the normal cell orientation in these tumors; 
42% of micropapillary variant urothelial carcinomas harbor 
HER2 gene amplification. 

Carcinomas with papillary histology have also been reported 
in the lung, breast, pancreas, colon and rectum, and salivary 
glands. Clinical correlation is usually required, but the possibil- 
ity of a bladder primary may be suggested if there is no obvi- 
ous primary tumor at another anatomic site. Identification ofan 
admixed urothelial carcinoma of more typical morphology or 
immunohistochemical support (CK7, CK20, and uroplakin II 
positivity) would be helpful. 


Urothelial Carcinoma, Microcystic Variant 


The microcystic variant of invasive urothelial carcinoma is 
characterized by microcysts, macrocysts, or tubular struc- 
tures, with cysts ranging from microscopic to 2 cm in diameter 
(Figure 22.20). The cysts and tubules may be empty, may contain 
necrotic debris, or may be filled with mucin demonstrable by 
periodic acid-Schiff (PAS) stain after diastase predigestion. This 
variant of urothelial carcinoma may be confused with benign 
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proliferations such as florid polypoid cystitis cystica and glandu- 
laris, and nephrogenic metaplasia. This pattern should be sepa- 
rated from the nested variant of urothelial carcinoma by tubular 
differentiation. 


Rarely, microcystic variant may simulate Gleason score 
3+3 prostatic adenocarcinoma, showing negative prostate 
markers and positive for urothelial markers (CK7, CK20, and 
thrombomodulin).! 


Lymphoepithelioma-like (Urothelial) Carcinoma 


A carcinoma that histologically resembles lymphoepithelioma 
of the nasopharynx has been described in the urinary bladder, 
with fewer than 100 cases reported. It is more common in men 
than in women (3:1 ratio) and tends to occur in late adulthood 
(range, 52 to 81 years; mean, 69 years). Most patients present 
with hematuria. The tumor is solitary and usually involves the 
dome, posterior wall, or trigone, often with a sessile growth pat- 
tern. Histologically, it may be pure or mixed with typical urothe- 
lial carcinoma, the latter being focal and inconspicuous in some 
instances. Glandular and squamous differentiation may be seen. 
The epithelial component is composed of nests, sheets, and 
cords of undifferentiated cells with large pleomorphic nuclei 
and prominent nucleoli. The cytoplasmic borders are poorly 
defined, imparting a syncytial appearance. The background con- 
sists of a prominent lymphoid stroma that includes T and B lym- 
phocytes, plasma cells, histiocytes, and occasional neutrophils 
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¢©Figure 22.21 Urothelial carcinoma, plasmacytoid/diffuse variant composed of cells with a monotonous appearance mimicking lymphoma: H&E (A). AE1/AE3 (B) 


and CD138 (C) positive stainings. 


or eosinophils. Epstein-Barr virus and HPV infection have not 
been identified in lymphoepithelioma-like carcinoma of the 
bladder. Immunohistochemistry reveals cytokeratin immuno- 
reactivity (AE1/AE3 and CK7) in the malignant cells, confirm- 
ing their epithelial nature. The tumor cells are negative to rarely 
positive for CK20. 

Lymphoepithelioma-like carcinomas of the urinary blad- 
der have common genetic alterations detected by UroVysion™ 
and frequent p53 accumulations supporting a similar patho- 
genesis to conventional urothelial carcinoma. The major dif- 
ferential diagnostic considerations are poorly differentiated 
urothelial carcinoma with lymphoid inflammatory response, 
poorly differentiated squamous cell carcinoma, and lymphoma. 
Lymphoepithelioma-like bladder carcinoma has been found to 
be responsive to chemotherapy if the tumor is encountered in its 
pure form. Although most reported cases occurring in the uri- 
nary bladder are associated with a relatively favorable prognosis 
when pure or predominant, when lymphoepithelioma-like car- 
cinoma is only focally present in an otherwise typical urothelial 
carcinoma, the prognosis is the same as that in patients with 
conventional urothelial carcinoma of the same grade and stage. 


Urothelial Carcinoma, Plasmacytoid/Diffuse Variant 
These tumors diffusely permeate the bladder wall and are com- 
posed of cells with a monotonous appearance mimicking lym- 
phoma (Figure 22.21). About 33% of patients may clinically 
present with intraperitoneal disease spread and 20% have sub- 
sequent metastasis involving serosal surfaces. The tumor cells 
are medium-sized, with eosinophilic cytoplasm and eccentric 
nuclei producing a plasmacytoid appearance. The differential 
diagnostic considerations include lymphoid reaction, lym- 
phoma, multiple myeloma, urothelial carcinoma with rhabdoid 
feature, signet-ring cell adenocarcinoma, paraganglioma, neu- 
roendocrine carcinoma, melanoma, and rhabdomyosarcoma. 
Identification of an epithelial component by immunohisto- 
chemistry confirms the diagnosis. 

Plasmacytoid variant is associated with poor prognosis; 
studies have reported that all patients had advanced-stage 


d£ Figure 22.22 Urothelial carcinoma, clear cell glycogenic variant consists of cells with abundant clear cytoplasm. H&E (A), CK7-positive immunostaining (B). 
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cancer (>pT3), and 73% had lymph node metastases. On follow- 
up, 82% of patients died of disease within 2-11 months and few 
patients were alive with disease at 8 and 16 months. 

The architectural pattern of the tumor varied from solid 
expansile nests with dyscohesive cells to mixed solid and alveo- 
lar growth; a streaking dyscohesive architecture was addition- 
ally present in two cases (18%). Rarely, a myxoid pattern can be 
present. Histologically, the individual tumor cells had an eccen- 
trically placed nucleus and abundant eosinophilic cytoplasm 
reminiscent of plasma cells. Most neoplastic cells had nuclei 
of low-to-intermediate nuclear grade with occasional nuclear 
pleomorphism. Small intracytoplasmic vacuoles were vari- 
ably present in all cases. Immunohistochemical staining dem- 
onstrated that both plasmacytoid and associated conventional 
urothelial carcinoma were positive for CK7, CK20, AE1/AE3, 
and EMA; CD138 (marker of plasma cells) was positive in three 
cases. Plasmacytoid variant urothelial carcinoma often shows 
loss of E-cadherin expression.” 


Urothelial Carcinoma, Clear Cell Glycogenic Variant 


Two-thirds of urothelial carcinomas have foci of clear cell 
change resulting from abundant glycogen. The glycogen-rich 
clear cell “variant” of urothelial carcinoma, recently described, 
appears to represent the extreme end of the morphologic spec- 
trum. It consists predominantly or exclusively of cells with 
abundant clear cytoplasm. Tumor cells show positive immu- 
nostaining for CK7 (Figure 22.22). Recognition of this pattern 
avoids confusion with clear cell adenocarcinoma of the bladder 
and metastatic clear cell carcinoma from the kidney or prostate. 
Cytoplasmic clearing as a result of thermal artifact in transure- 
thral resections should not be mistaken for this variant of blad- 
der cancer. 


Urothelial Carcinoma, Lipid Cell Variant 

The lipid cell variant is a rare neoplasm defined as a urothelial car- 
cinoma that exhibits transition to a cell type resembling signet- 
ring lipoblasts. A recent report based on 27 patients showed that 
the lipid cell component varied from 10% to 50% of the tumor 
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blastic giant cells (B). 


(A) 


Urothelial carcinoma with syncytiotrophoblastic giant cells (A). B-human chorionic gonadotropin (B-hCG) stain is positive in syncytiotropho- 
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Urothelial carcinoma with rhabdoid features: H&E (A), Cytokeratin CAM5.2-positive stain (B). 
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Sarcomatoid variant of urothelial carcinoma with atypical 
spindle cells. 


specimen. Pathologic stage at diagnosis was Ta (n = 1), T1 (n = 
2), T2, (at least n = 7), T3a (n = 4), T3b (n = 8), and T4a (n = 5). 
Sixteen of the patients died of disease at 16 to 58 months (mean, 
33 months). 

The architectural pattern of the tumor varied from solid 
expansile to infiltrative nests. The large epithelial tumor 
cells had an eccentrically placed nucleus and abundant vacu- 
olated cytoplasm resembling signet-ring lipoblasts. Mucin 
stains were negative in all cases. Most neoplastic cells had 
nuclei of intermediate nuclear grade with occasional nuclear 
pleomorphism. 

Immunohistochemical staining demonstrated that the lipid 
cell component was positive for CK7, CK20, CAM5.2, high 
molecular weight cytokeratin (34BE12), AE1/AE3, EMA, and 
thrombomodulin; vimentin and S100 protein were negative. 
LOH analysis was performed in eight cases. The LOH results 
were the same for lipid variant and concurrent conventional 
urothelial carcinoma. 


Electron microscopy analysis based on two cases supported 
lipid content in tumor cells. In limited samples, lipid cell variant 
urothelial carcinoma may be misdiagnosed as liposarcoma, sar- 
comatoid carcinoma (carcinosarcoma) with a liposarcomatous 
component, or signet-ring cell carcinoma. The finding of lipid 
cells immunoreactive for epithelial markers can be very useful 
in this setting. 


Other Morphologic Variants Seen in Urothelial Carcinoma 


Syncytiotrophoblastic giant cells are present in up to 28% of 
urothelial carcinoma cases (Figure 22.23). The number of these 
cells that produce immunoreactive -human chorionic gonado- 
tropin (B-hCG) is inversely associated with tumor grade. The 
most important differential diagnostic consideration is chorio- 
carcinoma, in which diagnosis may require a high copy num- 
ber of the isochromosome 12p, as seen by fluorescence in situ 
hybridization (FISH), thus supporting germ cell differentiation. 

A number of cases of urothelial carcinoma have been 
reported to present “chordoid-like features” characterized 
by prominent cellular cording and associated myxoid stro- 
mal matrix, a pattern closely resembling that of extraskeletal 
myxoid chondrosarcoma. Urothelial carcinoma with chor- 
doid features is a morphologic pattern of urothelial carcinoma 
that may potentially mimic a spectrum of primary vesical and 
non-vesical neoplasms with myxoid or mucinous components. 
These carcinomas maintain an immunophenotype characteris- 
tic of urothelial carcinoma and usually manifest with high-stage 
disease. 

Rarely, urothelial carcinoma may show rhabdoid features. In 
these tumors, rhabdoid cells have abundant eosinophilic cyto- 
plasm, vesicular nuclei, and prominent nucleoli, and show posi- 
tive immunostaining for cytokeratin markers (EMA, CAM5.2, 
and AE1/AE3; Figure 22.24). These tumors are highly aggres- 
sive - 50% of patients die of bladder cancer shortly after the 
diagnosis. 

The term sarcomatoid variant of urothelial carcinoma should 
be used for any biphasic malignant neoplasm that exhibits mor- 
phologic or immunohistochemical evidence of both epithelial 
and mesenchymal differentiation (Figure 22.25). The presence 
or absence of heterologous elements should be recorded in the 
report. 

Some urothelial carcinomas present admixed with small 
cell carcinoma, a malignant neoplasm derived from the 
urothelium that mimics its pulmonary counterpart. Large cell 
undifferentiated carcinoma is more common in the lung, but 
has been described in other organs as a rare and aggressive 
disease. Large cell undifferentiated carcinoma of the urinary 
bladder refers to carcinomas that are composed of sheets or 
isolated undifferentiated cells that do not fit into urothelial, 
squamous, adenocarcinoma, or any other recognized cat- 
egory of bladder carcinoma. Positive immunohistochemical 
staining for AE1/AE3, CK7, CAM5.2, CK20, thrombomod- 
ulin, and uroplakin III has been demonstrated in large cell 
undifferentiated cases. 

Large cell undifferentiated is an aggressive variant of urothe- 
lial carcinoma that manifests at an advanced stage with poor 
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prognosis. Some undifferentiated bladder carcinoma may 
rarely present as osteoclast-rich undifferentiated carcinoma. 
The tumors are composed of mononuclear cells (frequently 
positive for epithelial markers), osteoclast-like giant cells (posi- 
tive CD68, CD51, and CD54), and recognizable usual urothelial 
neoplasia (CIS, papillary, or invasive carcinoma) in varying pro- 
portions. The mononuclear (non-osteoclast) cells may stain for 
pancytokeratin, EMA, CAMS5.2, and CK7, and rarely for $100 
protein, actin, desmin, and p53. 

Pleomorphic giant cell carcinoma is a rare form of bladder 
cancer recognized by the current WHO classification of uro- 
logic tumors. It is an aggressive variant of urothelial carcinoma 
associated with poor prognosis that manifests at an advanced 
stage, whose morphology parallels that of the lung counter- 
part. Histologically, giant, bizarre, anaplastic cells with frequent 
typical or atypical mitotic figures were present in all patients. 
Immunohistochemical staining demonstrated that both pleo- 
morphic giant cell and associated conventional urothelial car- 
cinoma were positive for CK7, CAM5.2, AE1/AE3, and EMA; 
p63, thrombomodulin, and uroplakin III are positive in most 
cases. 

Occasionally, urothelial carcinoma may show a prominent 
stromal sarcoma-like reaction, the most common being the 
pseudosarcomatous stroma that rarely displays sufficient cel- 
lularity, cytologic atypia, spindle-cell proliferation, or myxoid 
appearance to raise serious concern about sarcomatoid carci- 
noma. Tumor-associated osseous or chondroid metaplasia is 
present in some cases of urothelial carcinoma and its metasta- 
ses. An extensive inflammatory cell response in the stroma adja- 
cent to invasive tumors is relatively common and usually takes 
the form of a lymphocytic infiltrate with a variable admixture of 
plasma cells. 


$922.7 Assessment and Reporting of 
Bladder Cancer Invasion 
$922.7.1 Lamina Propria 


The morphologic features of stromal invasion include retrac- 
tion artifact, individual tumor cells, irregular cords and strands, 
isolated single cells, cytoplasmic eosinophilia (paradoxical 
maturation), and desmoplasia.! When many or most of these 
features are appreciable, diagnosis of invasion is more definite 
and reproducible. However, there are still issues with interob- 
server reproducibility in the diagnosis of early lamina propria 
(LP) invasion.» 

The concept of microinvasive urothelial carcinoma is still 
controversial, and criteria for diagnosis has varied. Initially, 
microinvasion was defined as LP invasion by carcinoma to a 
depth of 5 mm or less from the urothelial basement membrane. 
Others defined microinvasion as infiltration to a depth of within 
2 mm or less in the LP. Lopez-Beltran et al. most recently pro- 
posed that a microinvasive tumor into the LP should be com- 
posed of no more than 20 invading cells measured from the 
stroma-epithelial interface.” 

Currently, there are no standardized criteria or prospective 
study for microinvasive urothelial carcinoma. To diagnose early 
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č Table 22.4 Histologic diagnosis of stromal invasion and potential 
pitfalls in T1 bladder tumor 


Assessing stromal invasion 


+ Histologic grade: invasive cells are usually higher nuclear grade 
+ Invading epithelium 

+ Irregularly shaped nests 

+ Single cell infiltration 

+ Irregular or absent basement membrane 
+ Tentacular finger-like projections 

+ Paradoxical differentiation 

+ Angiolymphatic invasion 

+ Stromal response 

+ Desmoplasia or fibrotic stroma 

+ Retraction artifact 

+ Inflammation 

+ Myxoid stroma 

+ Pseudosarcomatous stroma 


Potential pitfalls 


+ Tangential sectioning and poor orientation 

+ Obscuring inflammation 

+ Thermal injury 

+ Urothelial carcinoma in situ involving von Brunn’s nests 

+ Muscle invasion indeterminate for type of muscle (muscularis propria 
versus muscularis mucosae) 

+ Variants of urothelial carcinoma with deceptively bland cytology 

+ Pseudoinvasive nests of benign proliferative urothelial lesions 


invasion, stringent criteria such as: only focal invasion, less than 1 
high power field, or 0.5 mm from the nearest basement membrane, 
should ideally be employed. Studies are needed to establish a clini- 
cally significant definition of microinvasive urothelial carcinoma. 
Future studies should also take into account the LP regional varia- 
tions such as the trigone, where LP is the thinnest (0.46-1.58 mm) 
and muscularis propria boundary is not well defined.’ Until there 
is understanding of the definition, it is recommended that only 
stringent criteria (similar to those proposed above) be used or the 
term microinvasive carcinoma not be used. 


The usefulness of subclassification or substaging of LP inva- 
sion is still controversial. Subjective and objective methods 
have been proposed in the literature. Subjective methods rely 
on the presence of muscularis mucosae (MM) and the vascu- 
lar plexus in the LP (Figure 22.26), which are both considered 
inconsistent histoanatomic landmarks.'* Depth of invasion may 
be established by either two-tiered or three-tiered systems. The 
two-tiered system involves identifying LP invasion up to (pT 1a) 
or beyond (pT 1b) the MM or vascular plexus, and the three-tired 
system identifies submucosal tumor invasion up to (pT1a), in 
(pT 1b), or beyond (pT 1c) the MM or vascular plexus. Objective 
methods propose measuring the depth of invasion with thresh- 
olds of 0.5 mm or 1.5 mm. Problems precluding the use of such 
criteria include lack of orientation with basement membrane, 
specimen fragmentation, reproducibility in measurement, or 
lack of known clinical significance. Further, this method may not 
be practical for general pathologists, as it may be laborious, par- 
ticularly when multiple minute invasion foci are to be measured. 

Platz et al. evaluated the reproducibility of pT1 substaging 
and showed little concordance between participating patholo- 
gists (kappa = 0.22; 95% CI = 0.08-0.36).”” 

More recently the editors of the 8th edition of the AJCC can- 
cer staging manual'* recommended substaging pT1 disease 
using some of the recently described methods. In our opinion, 
the simplest approach to define microinvasive pT 1 is based on <1 
high power field in content. Table 22.4 reports histologic features 
assessing stromal invasion and potential pitfalls in early invasion 
of the bladder wall. 


& 22.7.2 Muscularis Propria 


Muscularis mucosa (MM) is an important histoanatomic struc- 
ture to differentiate from muscularis propria (MP) or deep muscle 
when staging invasive urothelial carcinoma in the bladder. MM 
muscles are typically thin slender bundles arranged in a single 
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@°Figure 22.26 Involvement of the muscularis mucosae (A) and vascular plexus (B) are equivalent to lamina propria invasion or pT. 


layer of interrupted, dispersed, or continuous muscle.'*"” Bladder 
MM was initially described by Dixon et al.,” and subsequently 
emphasized the importance of histologic recognition of MM and 
its implications in pathologic staging. Keep etal.” pointed out the 
importance of recognition of MM in TURBT specimens to pre- 
vent overstaging of invasive urothelial carcinoma. Paner et al.'® 
further described morphologic variations of MM, as it relates to 
the different topographical regions of the bladder, and the chal- 
lenges in distinguishing from MP. Weaver et al.” showed that 
MM was more often seen in female than male bladder LP. 

For staging of invasive bladder cancer, involvement of MM is 
equivalent to LP invasion or pT 1 and involvement of MP is staged 
as pT2 (Figure 22.27). The MP is composed of three smooth mus- 
cle layers - inner and outer longitudinal layers and a central cir- 
cular layer. MP invasion has been divided into two categories on 
the basis of the depth of tumor invasion, pT2a (superficial) and 
pT2b (deep). In TURBT specimens, where only a portion of MP 
can be present, the substaging of pT2 disease and recognition of 
invasion beyond MP (pT3 disease) is not feasible. In cystectomy 
specimens, the determination of the depth of tumor invasion is 
complicated by the lack of a reliable anatomical landmark to aid 
in pT2 substaging. At present there is no agreement in the litera- 
ture about the prognostic value of pT2a/b substaging.*>4 

These varied results may be influenced by the difficult distinc- 
tion between pT2a/b, and thus a more objective and reproduc- 
ible anatomical or extent of disease criterion is needed between 
pT2a and pT2b subcategories in cystectomy specimens. 


$222.73 Adipose Tissue 


Adipose tissue is frequently present in the LP and MP of the uri- 
nary bladder, usually scant in the former and abundant in the 
latter. When fat is present in the LP, they are more typically in 
the deeper aspects or in the vicinity of the MP." It is necessary to 
stress that involvement of adipose tissue by tumor in biopsy or 
TURBT specimens should not be interpreted as perivesical fat 
involvement or pT3 disease. Involvement of adipose tissue by 
carcinoma in TURBT or biopsy without MP suggests a tumor 
involving at least the deeper aspects of the LP. 


Figure 22.27 Muscularis propria involvement (p12). 
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Because of the presence of adipose tissue in the MP, the bound- 
ary of perivesical adipose tissue from the deep (outer) MP may 
not be easily delineated. Distinction between pT2b and pT3aina 
cystectomy is not usually straightforward and requires the use of 
low power assessment to identify a tumor extending beyond the 
outermost boundary of MP muscle. The prognostic significance 
of pT3a vs. pT2 has also been questioned, as it has been shown 
to have no significant difference in recurrence and mortality rate 
and the incidence of lymph node involvement. 

Similarly, there is limited reliability of pT3a vs. pT3b subcat- 
egorization, as gross involvement of perivesical fat (extravesi- 
cal fat) may not always be readily recognizable. Distinction 
between pT3a and pT3b relies solely on gross findings, which 
can be ambiguous compared to microscopic assessment. 
Perivesical tissue reactions to the tumor can be overinterpreted 
as extravesical fat involvement. In addition, residents or phy- 
sician assistants who are less experienced sometimes perform 
the gross bladder examination. The prognostic significance of 
the pT3 subcategory is controversial; some reports do not show 
survival differences,” while some do show differences between 
pT3a and pT3b.”* 


$922.7.4 Lymphovascular Invasion 


Lymphovascular invasion (LVI) usually appears as small groups 
of tumor cells in lymphatic or blood vessels (Figure 22.28). It 
may also fill the vascular space completely. LVI is an important 
prognostic factor in TUR and cystectomy specimens. It can 
predict tumor behavior and guide treatment decisions when 
detected in TUR specimens. It has been shown to be a predic- 
tor of poorer outcome, including progression and metastasis, in 
patients with T1 bladder cancer in TUR specimens.” 

When LVI is identified in TUR it will be present in 65% of 
matched cystectomies and associated with nodal metastases 
in 41% of cases. LVI has also been shown to be an independ- 
ent prognostic variable in bladder cancer patients treated with 
radical cystectomy. In a retrospective study of 750 patients with 
bladder cancer, LVI was shown to be an independent predictor 
of recurrence and decreased cause-specific and overall survival 
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in node-negative invasive bladder cancer treated with cystec- 
tomy. Thus, reporting on the presence of LVI is recommended in 
TURs and cystectomy specimens with invasive bladder cancer. 

Strict criteria must be utilized in establishing a diagnosis of 
vascular invasion in urothelial carcinoma because peritumoral 
stromal retraction is a common finding that often mimics a 
vascular space. Retraction artifacts around nests of invasive 
carcinoma clusters often occur that can mimic LVI. The use 
of immunohistochemistry (CD31, CD34, D2-40) for the diag- 
nosis of intravascular invasion in urothelial carcinoma should 
be used only in selected histologically equivocal cases for con- 
firmation. The most important factor that may deter its wide- 
spread reporting, however, is the difficulty in assessing LVI, 
which may result in poor reproducibility, even with the use of 
immunohistochemistry.” 


522.75 Prostate Involvement 


In biopsies of prostate/prostatic urethra it is important to 
report the status of urethral mucosa (CIS or not), if prostatic 
glands are represented in the biopsy specimen, and if so, are 
they involved by urothelial neoplasia or not. Involvement of the 
prostatic ducts and acini without stromal invasion is staged as 
pTis, following the staging system for urothelial carcinoma of 
the prostate. 

The involvement of prostate may be through direct inva- 
sion from a bladder primary (pT4, staging system for urothelial 
carcinoma of the bladder) or urothelial carcinoma arising from 
the prostatic urethra with secondary prostatic stromal involve- 
ment or prostatic stromal invasion secondary to urothelial 
carcinoma involving prostatic ducts and acini. In the two latter 
situations, the staging system for urothelial carcinoma of the 
prostate is adopted. 

Patients with urothelial carcinoma involving prostatic 
stroma have a significantly worse 5-year disease-specific sur- 
vival than patients with urothelial carcinoma of the prostatic 
urethra. Two different studies have shown that patients with 
prostatic CIS or urethral lamina propria invasion have a higher 
incidence of lymph node metastasis and lower long-term and 
5-year survival than those patients without prostatic involve- 
ment. Similarly, patients with prostatic stromal invasion and 
periprostatic/seminal vesical invasion have much higher nodal 
metastasis and worse survival than those with only prostatic CIS 
or urethral lamina propria invasion.**”” 

It is apparent that an important explanation of the wide range 
of detection rates of prostatic stromal invasion in various series 
is the manner of examination and sampling of the prostate 
gland. 


$222.7.6 Lymph Nodes 


Lymph nodes must be dissected from the lymphadenectomy 
specimens and all grossly and tentatively identified lymph nodes 
in the specimen should be submitted. 

The minimum number of lymph nodes required in a cystec- 
tomy specimen has not been established. Recent studies have 


emphasized the importance of lymph node density (LND) for 
nodal staging, LND is defined by the ratio of positive lymph 
nodes to the total number of lymph nodes sampled, but again, 
the minimum number of lymph nodes in the specimen for 
optimal LND estimation is yet to be established. Prior studies 
suggested that the number of lymph nodes, the size of tumor 
metastasis, and the presence of extranodal extension have prog- 
nostic significance. 

Single-institution cystectomy series have shown, for both 
node-negative and node-positive patients with invasive bladder 
cancer, that overall survival improves with increasing number 
of lymph nodes examined. In a study by Fang et al.,*° a mini- 
mum number of lymph nodes submitted for radical cystectomy 
and pelvic lymphadenectomy was required, with more tissue, 
including fat, being submitted if 16 lymph nodes were not 
obtained. Over a span of 4 years, the median number of lymph 
nodes increased from 15 to 20, and this policy decreased mor- 
tality risk by 48% and was found to be significant in multivariate 
analysis. 

Stephenson et al.,! showed the prognostic importance 
of measuring aggregate lymph node metastasis diameter. 
Fleischmann et al. have recently shown that extracapsular 
extension of lymph node metastases defines a subgroup with a 
very poor prognosis.” 
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& Squamotransitional Carcinoma and Transitional 
Cell Metaplasia of the Cervix and the Vagina, and 
Squamous Cell Carcinoma and Squamous Lesions of 


Maria Rosaria Raspollini, Liang Cheng, Rodolfo Montironi, and Antonio Lopez-Beltran 


923.1 Tumors and Tumor-like Conditions of 
the Gynecologic Tract 


Unusual tumors with transitional cell differentiation, morpho- 
logically similar to bladder carcinomas have been reported in 
the cervix’ and in the vagina.” These tumors show a papillary 
growth pattern and a tendency to be deeply invasive, with the 
capability to recur and metastasize. The tumors are character- 
ized by papillary architecture with fibrovascular cores lined by 
a multilayered, atypical epithelium resembling a high-grade 
squamous intraepithelial lesion of the cervix with deep stro- 
mal invasion in the majority of the cases. Among the squa- 
motransitional tumors of the gynecologic tract, which range 
in size from 0.7 to 6.0 cm (mean 3.0), different features have 
been reported, such as predominantly (>90%) squamous fea- 
tures, mixed squamous and transitional patterns, and pre- 
dominantly transitional pattern. For these tumors it has been 
hypothesized that they represent distinct groups of tumors, 
squamous Vs. transitional tumor, or they are a homogeneous 
entity with morphologic differences. An immunohistochemic 
analysis with evaluation of CK7 and CK20 expression showed 
a squamous cell carcinoma-like immunohistochemical pro- 
file, characterized by CK7-positive staining and CK20 nega- 
tivity, in the majority of the cases. However, no studies have 
evaluated the expression, if any, of urothelial markers such 
as GATA3, uroplakin, or thrombomodulin in these tumors. 
On the other hand, it has been observed that there may be an 
HPV-like change in the tumor cells. These data support the 
idea of a progression of these tumors and the etiologic role for 
HPV. The above findings seem consistent with a homogeneous 
group that displays a morphologic spectrum. Nevertheless, 
because some tumors may show a purely squamous or purely 
transitional appearance, the aforementioned three separate 
designations for these tumors are mantained, with the under- 
standing that there is often a substantial degree of subjectivity 


in deciding whether a tumor is squamous or transitional. The 
most distinctive and easily recognizable feature of these tumors 
is their papillary architecture rather than their resemblance to 
transitional cell carcinomas of the urinary tract, and we should 
emphasize the need to distinguish these potentially aggressive 
malignant tumors from the far more common and benign pap- 
illary lesions of the cervix, the squamous papilloma, and the 
condyloma acuminata. These tumors should also be differenti- 
ated from uncommon superficial secondary involvement in the 
cervical and vaginal tract from a previous urothelial carcinoma 
of the bladder.‘ For these rare secondary involvement cases fol- 
lowing a previous bladder carcinoma, the origin may be due to 
implantation of shed tumor cells in tissues during micturition 
or resection, possibly an incomplete local excision, or a relapse, 
tied to lymphatic micrometastasis, due to involvement of its 
own lamina propria. 

The squamotransitional tumors of the gynecologic tract do 
not seem related to transitional cell metaplasia of the cervix, 
which is a benign lesion related to atropy simulating high-grade 
squamous lesions.’ 

Transitional cell metaplasia is a common finding both in 
the cervix and in the vagina, characterized by a hyperplastic 
epithelium with lack of maturation, consisting of spindled 
nuclei with tapered ends and frequent longitudinal nuclear 
grooves. The cells have low nuclear-to-cytoplasmic ratios, 
perinuclear halos, and an absence of rare mitotic figures. The 
epithelium does not show maturation, but a uniform appear- 
ance between superficial and deep layers, and may be misdi- 
agnosed as squamous displasia (Figure 23.1). In some cases, 
transitional nests have been observed. This benign condition 
occurs in peri- and postmenopausal patients with atrophic 
mucosae and the correct diagnosis is crucial to avoid inap- 
propriate treatment. Transitional cell metaplasia of the cervix 
has been associated with hypersecretion of adrenal andro- 
gens (see Table 23.1).° 


Chapter 23: Transitional Cell Metaplasia of the Cervix, Vagina, and Urinary Tract 


(A) 


Urothelial carcinoma with focal squamous cell differentiation. 


Squamotransitional carcinomas may also be observed in the 
distal urethra, where a primary urothelial carcinoma with 
extensive squamous differentiation may be a finding in a biopsy. 

In the bladder, in addition to urothelial carcinoma with 
squamous differentiation (Figure 23.2), which is when 


(B) , >| 


Well-differentiated squamous cell carcinoma of the bladder. 


urothelial and squamous features are mixed (see Chapter 22), 
a squamous cell pure carcinoma may occur. This is a tumor that 
arises from the urothelium, characterized by squamous mor- 
phology only (Figure 22.3, Table 23.2). Its incidence varies in 
different countries, and it is predominant in African countries, 
particularly in Egypt. The tumor is most closely associated with 
schistosomiasis (Figure 23.4) and other chronic infections, 
stones, catheters, smoking, urinary retention, and medical 
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treatment such as radiation and chemotherapy. In the major- 
ity of the cases it develops in the trigone and posterior wall, 
with a papillary or verruciform surface, and in the diverticula. 
It shows the morphology of the tumors of the gynecologic and 
upper aerodigestive tract. Invasive squamous cell carcinoma 
ranges from well- to poorly differentiated tumors. Evaluation 
of surgical specimens allows the presence of squamous meta- 
plasia to be observed (Figure 23.5) or keratinizing squamous 


£ °Figure 23.4 Schistosoma-related cystitis. 


metaplasia in the adjacent epithelium, which may show foci of 
dysplasia or squamous cell carcinoma in situ. 

Keratinizing squamous cell metaplasia is a risk factor for the 
development of the squamous cell carcinoma. The main differ- 
ential diagnosis for pure squamous cell carcinoma of the blad- 
der is with urothelial carcinoma with squamous differentiation, 
which requires the evaluation of the entire tumor, or with sec- 
ondary involvement from a vaginal or cervical squamous cell 
carcinoma, which may be supposed or excluded from a clinical 
point of view. The finding of HPV DNA in a squamous cell car- 
cinoma in a bladder specimen supports a tumor of the gyneco- 
logic tract.’ 

Uncommon verrucous carcinoma cases have also been 
reported in the bladder.” Verrucous carcinoma occurs more 
frequently in the gynecologic tract (vagina and cervix), penis, or 
larynx. It is an exophytic mass with acanthosis and papilloma- 
tosis, with low cytological and architectural atypia, histogically 
similar to condyloma acuminatum. It presents pushing borders, 
extending through the thickness of the bladder wall. The few 
reported cases in the bladder are related with schistosomiasis, 
without koilocytosis and with an HPV-negative test, when per- 
formed, unlike verrucous carcinoma of the gynecologic tract, 
which can be associated with low- or high-risk HPV.'"”” It is 


©Table 23.1 Transitional cell lesions of the uterus 
+ Squamotransitional tumors 


+ Transitional cell metaplasia 


¢2Table 23.2 Squamous cell tumors and tumor-like conditions of the 
bladder 


+ Squamous metaplasia 

+ Condyloma acuminata 

+ Squamous cell papilloma 

+ Urothelial carcinoma with squamous differentiation 
+ Verrucous carcinoma 


+ Squamous cell carcinoma 


¢OFigure 23.5 Mature squamous metaplasia in a 
= bladder diverticulum. 
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d 2Figure 23.6 Squamous cell papilloma. 


also reported in a bladder verrucous carcinoma, HPV-negative, 
unrelated to schistosomiasis.” 

Condyloma acuminata may involve the bladder in rare cases. 
Morphologically they are identical to uncommon condyloma 
of the urethra, and to the more frequent lesions of external 
genitalia, anus, and perineum. In the bladder, condyloma often 
has an exophytic papillary feature, with a perinuclear clearing, 
large hyperchromatic nuclei, and frequent binucleation. In a 
female patient, a long-standing intravesical condyloma acumi- 
natum that progressed to a verrucous carcinoma has been also 
reported." 

Squamous cell papilloma (Figure 23.6) has been described in 
the bladder; it is a rare benign lesion unrelated to HPV infection. 
It has a papillary core lined with a benign squamous epithelium, 
which may be keratinizing, and itis more common in older female 
patients. It should be distinguished from condyloma acumina- 
tum or from a more common papillary urothelial neoplasia. 
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Invasive micropapillary urothelial carcinoma is a rare variant of 
urothelial carcinoma first described in 1994,' and recognized in 
the current WHO classification of urothelial neoplasms.’ It has 
been described not only in the bladder,’ but also in the ureter and 
renal pelvis.*» It is characterized by filiform papillae lined with 
high-grade cytology cells with an eosinophilic medium-large 


3 Ọ Micropapillary Urothelial Carcinoma of the 
Bladder versus Gynecologic Tract Carcinomas with 
Micropapillary Features: Similarities and Differences 


Antonio Lopez-Beltran, Rita Canas-Marques, Liang Cheng, Rodolfo Montironi, and 


cytoplasm and nuclei showing prominent nucleoli, with irregu- 
lar chromatin distribution and atypical mitoses (Figures 24.1- 
24.3). It represents 0.5-2% of urothelial carcinomas, showing a 
predominance in males and in the sixth decade. Morphologic 
features may pose major difficulties in differential diagnosis, 
especially in small biopsies (Figure 24.4); knowledge of this 


¢ Figure 24.1 Micropapillary urothelial carcinoma 
characterized by filiform papillae. 


6 °Figure 24.2 Micropapillary urothelial carcinoma 
with high-grade cytology cells with an eosinophilic 
“| medium-large cytoplasm. 


Chapter 24: Bladder versus Gynecologic Tract Carcinomas 


feature in urothelial carcinomas forces the use of an appropri- are similar to other variants of urothelial carcinoma, showing 
ate immunohistochemical panel in the differential diagnosis a large morphologic range from polypoid to ulcerated tumors, 
with tumors with similar features arising in the ovary (Figure from microscopic to large neoplasias with extrabladder exten- 
24.5), peritoneum, endometrium, breast, paratestis, or lung. sion (Figure 24.6) causing hematuria, urgency, nicturia, dysuria, 
Both clinical signs and symptoms, as well as gross findings, and urinary obstructive symptoms. Erythematous areas of in 


Micropapillary urothelial carcinoma: 
high magnification showing nuclei with prominent 
nucleoli with irregular chromatin distribution and 
atypical mitoses. 


| (Aand B). Micopapilary urothelial carcinoma: the morphology appearance in superficial biopsies may cause mistakes. Immunohistochemistry 
may help inthe right diagnosis. 


QFigure 24.5 Serous ovarian tumor showing strong 
morphologic similarities with the micropapillary 
urothelial variant. 
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Section 6: Transitional Cell Tumors 


Table 24.1 Summary of the different stainings among tumors with micropapillary features. 


CK7 CK20 ER PAX8 
Bladder ae i = a 
Ovary/Uterine tube/ + = n ae 


Peritoneum/Paratestis 


Endometrium d 2 a a 


Breast + = + = 


esothelioma E = = = 


WT1 Calret Thromb | Mamm GATA3 Uroplakin 
- - + - + + 
+ = = = — = 
+ + + - - -= 


A limited immunohistochemical panel may help in differential diagnosis in addition to morphologic features and to clinical information. 


¢ Figure 24.6 Gross finding of a polypoid micropapillary urothelial carci- 
noma with extrabladder extension. 


situ carcinoma or even a micropapillary part with slender fibro- 
vascular cores, not invasive, may be found adjacent to the inva- 
sive component. The micropapillary feature in the invasive front 
shows varying-sized tumor nests or small clusters of tumor cells 
within spaces. The papillae-like features of the bulk of tumor dis- 
play a prominent retraction artifact, wrongly making it appear 
to be vascular invasion (Figure 24.7). Angiolymphatic invasion 
and lymph node involvement are more frequent than in the 
classic urothelial carcinomas, but true angiolymphatic invasion 
should be looked for away from the primary mass of the tumor.‘ 
Psammoma bodies are infrequent. 

Histologic findings may be linked with the aggressive behav- 
ior of the tumor: in fact, most cases show invasion of the mus- 
cularis propria (Figure 24.8) or deeper, and metastases are 
common at the time of initial diagnosis. The metastases show 
predominantly micropapillary features. Consequently, the find- 
ing of a metastatic lymph node with micropapillary features 
should suggest a urinary tract origin, in addition to a tumor of 
the mesothelium, paratestis, ovary, endometrium, breast, or 
lung. Knowledge of the histologic variants should avoid mis- 
takes in diagnostic interpretation.’ 

Some authors have also suggested aggressive management 
with radical cystectomy after diagnosis of micropapillary car- 
cinoma on transurethral resection for pT1 stage patients, since 
micropapillary urothelial carcinoma shows aggressive behav- 
ior and a poor response to both standard intravesical therapy 
and chemotherapy.*” However, recent data from the National 
Cancer Database do not show differences in survival for the 
patients treated with an early surgical approach." 


¢Figure 24.7 Prominent retraction artifact in a micropapillary urothelial 
carcinoma. 


The diagnosis of superficial micropapillary carcinoma 
as a specific category or as part of the spectrum of invasive 
micropapillary carcinomas remains highly controversial, with 
authors disputing even the correctness of the diagnosis. The 
recent WHO classification of urologic tumors does not rec- 
ommend diagnosis of superficial micropapillary carcinoma 
as a specific category due to the lack of supportive evidence. 
When muscularis propria is not present in the specimen, 
deeper biopsies are required to demonstrate the invasive com- 
ponent (Figure 24.9). Adequate sampling is crucial in these 
cases. Unlike invasive micropapillary carcinoma, micropapil- 
lary-like/villoglandular differentiation carcinomas have been 
reported in non-invasive urothelial tumors and described with 
a different prognosis." 

The percentage of micropapillary component is related to 
prognosis.” In the pathologic report, the proportion of the 
micropapillary component, even if less than 10%, should be 
underlined. Cases with extensive micropapillary features 
are at high risk for already being at an advanced stage at 
presentation. 

The histologic diagnosis of bladder cancer is easy to per- 
form when micropapillary features are associated with the 
presence of other urothelial subhistotypes. In the pure forms, 
the immunohistochemistry stains may be of help to confirm 
or rule out the urothelial phenotype, both in bladder and 


pelvic biopsies. The tumor stains with CK7, CK20, EMA, 
GATA3, 34BE12, p63, Leu-M1, p16, and CA125." The positive 
stains for urothelial markers and CA125 suggest a glandular 
differentiation of urothelial carcinoma and indicate a urinary 
tract origin. An immunohistochemical panel with uroplakin, 
CK20, TTF1, ER, WT1, PAX8, and mammaglobin may help in 
the differential diagnosis (Table 24.1). Recent molecular data 
underlined the same origin for classic urothelial carcinoma 
and micropapillary urothelial carcinoma. Both micropapil- 
lary carcinomas and urothelial carcinomas with a micropap- 
illary component show somatic activating mutations in the 
promoter of the telomerase reverse transcriptase (TERT) gene, 
which are the most frequent genetic mutations in urinary tract 
carcinomas.‘ On the other hand, differences between micro- 
papillary bladder carcinoma and classic urothelial carcinoma 
have been reported in a study that analyzed several cases; 


£ 2Figure 24.8 Micropapillary urothelial carcinoma infiltrating the muscula- 
ris propria. 
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micropapillary carcinoma rarely shows p53 anomalies and 
mutations in the H-ras exon." However, the number of cases 
was too small and therefore there is need of further studies on 
this kind of tumor. 

Besides the differences in morphology with classic urothe- 
lial carcinoma, the micropapillary variant shows immunohis- 
tochemical and molecular differences. This may be useful for 
targeted therapy according to the subhistologic type, since the 
proposed surgical approach with early cystectomy does not 
seem to improve the prognosis for micropapillary bladder car- 
cinoma patients.” The micropapillary tumor expresses PTEN 
and HER2 in a higher percentage than classic urothelial carci- 
noma.'*”” A recent report argues that HER2 expression, which is 
greater in advanced cases, may serve as a basis for the selection 
of specific therapies.’ 

In addition to the main differential diagnosis with serous 
ovarian carcinoma in females, or with mesothelioma in either 
gender, we should also include, among the tumors of the female 
genital tract, serous endometrial carcinoma, peritoneal high- 
grade serous carcinoma, micropapillary carcinoma of the 
breast, and also the uncommon serous carcinoma of the par- 
atestis in the males and micropapillary carcinoma of the lung. 
Unlike serous high-grade ovarian carcinoma, micropapillary 
carcinoma of the bladder does not show the presence of psam- 
momatous bodies and is characterized by a high propensity 
to angiolymphatic invasion. Immunohistochemistry stainings 
are of help in the diagnosis: the bladder origin is confirmed 
by uroplakin- and CK20-positive stains, while serous high- 
grade carcinoma of the ovaries, uterine tube, peritoneum, and 
serous carcinoma of paratestis stain with PAX8, WT1, and ER 
markers. Like serous high-grade ovarian carcinoma, serous 
endometrial carcinoma stains with PAX8, but not with WT1. 
Malignant mesothelioma stains with calretinin, thrombomod- 
ulin, CK5/6, and WT1, but it does not express PAX8. Breast 
carcinoma, unlike bladder carcinoma, expresses ER and mam- 
maglobin. TTF1-positive expression suggests a lung origin. 


| ¢QFigure 24.9 Micropapillary urothelial carcinoma: 
=) deeper biopsies are needed. 
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$25.1 Introduction 


The urethra is the distal part of the urinary tract. It is a duct 
that extends from the urinary bladder to the external urethral 
orifice. In women it permits the transport of urine, in the man 
its function is also the transport of semen. In this chapter we 
will present relevant data concerning the urethra, subdivided 
according to gender due to the embryological, histoanatomical 
and pathological differences between the two genders. 


925.2 The Female Urethra: Anatomy and 
Histology 


In the female, the urethra is a duct measuring 2.5-4 cm in length 
and 1cm in diameter. It originates from the internal urethral 
orifice at the bladder neck and crosses the perineal membrane 
to the external urethral orifice, in the vulval vestibule, in front of 
the vaginal introitus. 

In the female urethra there are no gross subdivisions, 
although it may be divided into two parts on the basis of the 
mucosal histology: the proximal, or posterior, one-third, which 
is lined with transitional epithelium, and the distal, or anterior, 
two-thirds, which are lined with stratified non-keratinizing 
squamous epithelium (Figure 25.1). There are areas of stratified 
columnar epithelium alternating with squamous epithelium. 
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In the lamina propria there are some mucinous glands. At the 
distal end there are paraurethral glands (Skene’s glands), with a 
common duct on each side, which invaginate from the mucosae. 


$25.3 The Male Urethra: Anatomy and 
Histology 


In the male, the urethra is a duct longer than the one seen in 
the female, about 18-20 cm long, and originates from the blad- 
der neck (internal urethral orifice), ending outside, in the glans 
penis, with the external urethral orifice. 

In the male, a posterior urethra and an anterior urethra are 
also recognized. The posterior urethra is composed of the pre- 
prostatic urethra, the prostatic urethra, and the membranous 
urethra. The anterior urethra is also called the cavernosa, and 
consists of the bulbar urethra and the penile urethra. 

The preprostatic urethra, the most proximal portion, is a 
short duct (1 cm) that runs from the internal urethral meatus to 
the prostate. In the lamina propria there are periurethral glands. 
A transverse section showsa starry lumen. The prostatic urethra 
is the portion that is inside the prostate gland, and ends at the 
prostatic apex. In this tract there is the urethral crest (ridge), 
which is an eversion of the mucosa protruding into the lumen of 
the posterior wall. In the middle of the urethral ridge there is a 
protuberance, the veru montanum or seminal colliculus, which 


Figure 25.1 Female urethral mucosae: the proximal, or posterior, one-third, lined by transitional epithelium (A), the posterior—anterior junction (B), and the distal, 


or anterior, two-thirds, lined by stratified non-keratinizing squamous epithelium (C). 
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is pierced by an orifice called the prostatic utricle. The utricle is 
a small dead-end duct that corresponds to the uterus and the 
vagina (see Chapter 8). Beside the utricle, are two ejaculatory 
ducts that carry sperm. 

The distal portion of the posterior urethra is the membranous 
urethra, which crosses the urogenital diaphragm. In the lamina 
propria there are the Cowper glands, which secrete a fluid into the 
bulbar urethra. Bulbar urethra is the first portion of the spongy 
urethra. It is characterized by an enlargement and it is covered by 


Figure 25.3 Male urethra mucosae: the prostatic urethra is lined by a 
transitional epithelium (A), the bulbomembranous and proximal penile urethra 
is lined by stratified or pseudostratified columnar epithelium (B and C), and 
Figure 25.2 Mucinous glands called Littre glands in the cavernous urethra: the distal penile urethra is lined by a non-keratinizing stratified squamous 

low magnification (A), high magnification (B). epithelium (D). 
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the bulbocavernous muscle. Clinically, bulbomembranous ure- 
thral tumors present similar features. The penile urethra, inside 
the penis, is enveloped by the corpus spongiosum. 

The urethra presents an enlargement near to the glans 
penis called the fossa navicularis, where the epithelium 
changes from transitional to squamous. In the lamina pro- 
pria of the cavernous urethra are the so-called Littre glands 
(Figure 25.2). 

The prostatic urethra is lined by a transitional epithelium, 
the bulbomembranous and proximal penile urethra is lined 
by stratified or pseudostratified columnar epithelium, and the 
distal penile urethra is lined by a non-keratinizing stratified 
squamous epithelium (Figure 25.3). In the cavernous urethral 
mucosae are the “lacune dei Morgagni; which are depressions 
where the Littre glands secrete a fluid that protects and lubri- 
cates the cavernous urethral mucosae. 


3925.4 Inflammation and Pseudotumor 
Lesions 
3 225.4.1 Diverticulum 


The diverticula of the urethra are invaginations of the mucosa. 
They are most common in women aged 20-50 years, but it is possi- 
ble to find them in men and even in neonates. They can be asymp- 
tomatic, and if there are clinical symptoms they are frequently 
related to complications such as infections, stones, or neoplasia. 
Surgery is the treatment of choice when there is urethral pain with 
a periurethral mass and excretion of pus from the urethra. Careful 
analysis and sampling of all the material is required because 
hyperplastic and reactive changes in the urothelium or squamous 
epithelium may be present. In addition, urethral diverticula may 
be associated with nephrogenic adenoma or carcinoma. Most 
carcinomas arising in diverticula are adenocarcinomas.’ 


25.4.2 Caruncle 


The urethral caruncle is a benign lesion in women between 20 
and 60 years of age. It is due to an inflammation of the urethral 
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lamina propria, which assumes the aspect of a nodular, poly- 
poid mass. Most lesions arise in the posterior or lateral por- 
tions of the distal female urethra, near to the meatus. Grossly, 
they are pedunculated or broad-based. Histological features are 
nodular or polypoid lesions composed of polymorphous infil- 
trate rich in lymphocytes, granulation tissue, and small blood 
vessels (Figure 25.4). Epithelial hyperplasia and metaplasia 
may occur. They are not considered a risk factor for carcinoma. 
The main problem is the histological differential diagnosis; in 
fact urethral adenocarcinoma, as with other tumors, may be 
misdiagnosed clinically as urethral caruncle. Some cases of 
urethral caruncle have been related with IgG4-associated scle- 
rosing disease.’ 


25.4.3, Urethral Polyps, Prostatic Type 


These are reactive or hamartomatous lesions that commonly 
arise in the posterior urethra. They may be incidental findings 
or cause hematuria, voiding symptoms, or hematospermia. The 
macroscopic features are represented by sessile or papillary 
lesions, less than 1 cm in diameter, histologically composed of 
prostate acini (Figure 25.5). Corpora amylacea may be present. 
The surface of the lesions are made up of cuboidal-columnar 
epithelium, and sometimes urothelium may be present. The 
acini cells are positive for PSA. These cells present light atypia, 
but the differential diagnosis should rule out the presence of 
malignant glandular tumor involving the transitional area of 
prostate, such as ductal adenocarcinoma, which consists of 
papillary fronds characterized by tall pseudostratified epi- 
thelial cell with abundant cytoplasm, stratified clear cells, or 
mucinous epithelium, and adenocarcinoma of the bladder 
and urethra, which is made up of neoplastic glands lined by 
columnar epithelium and cells with eosinophilic cytoplasm 
and hyperchromatic nuclei. The cuboidal-columnar epithe- 
lium of prostatic-type urethral polyps lacks high cytological 
atypia, unlike carcinomas, and the presence of basal cells may 
be demonstrated by immunohistochemistry with 34BE12 and 
p63 markers.’ 


N 


Figure 25.4 Urethral caruncle: histological features of polypoid lesions composed of granulation tissue, and blood vessels (A), and polymorphous infiltrate rich 


in lymphocytes (B). 
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composed of prostate acini (A), with PSA-positive acini cells (B). 


3 225.4.4 Urethral Polyps, Fibrous Type 


These lesions are found in neonates or children, mainly associ- 
ated with urogenital malformation.* They can occur rarely in 
elderly men, in the posterior urethra,’ and may cause hematu- 
ria and obstructive symptoms. Grossly, they are less than 4cm 
pedunculated polypoid lesions. Fibroepithelial polyps present 
fibrous stalks, in contrast to the thin fibroconnective tissue in 
the peduncle of a papilloma. Microscopically, these are fibrous 
lesions with vessels, nerves, and smooth muscle cells, and a 


¢°Figure 25.6 Polypoid urethritis: exophytic appearance given by edema in 
the lamina propria, fibrosis, dilated vessels, and the presence of chronic inflam- 
matory cells. 


urothelial or columnar epithelium lining.‘ The differential diag- 
nosis for fibroepithelial polyps includes florid cystitis cystica 
and glandularis, polypoid-papillary urethritis, urothelial pap- 
illoma, and inverted papilloma. The fibroepithelial polyp is a 
solitary and polypoid lesion, while polypoid urethritis involves 
larger areas. Fibroepithelial polyps in adults are uncommon, 
and some cases have been misdiagnosed as urothelial papil- 
loma. The recognition of this rare entity is important, and it 
should be differentiated from a urothelial papillary carcinoma. 
In the majority of the cases, it occurs in young patients. Surgical 
excision is the treatment of choice, with no need for adjunctive 
therapies. 


3 225.4.5 Polypoid Urethral Lesions of the 
Urethra 


These are analogs of lesions of the bladder and are reactive poly- 
poid lesions secondary to an inflammatory disease, called poly- 
poid urethritis (Figure 25.6). Histological features are edema in 
the lamina propria, which causes an exophytic appearance, vari- 
able fibrosis, the presence of chronic inflammatory cells, and 
dilated vessels. There are also reactive urothelial changes, such 
as urothelial hyperplasia, and mitotic activity. 

In a similar way to the bladder, an inflammatory insult 
leads to variation in the normal urothelium, with von Brunn 
nests that may be dilated (urethritis cystica), or dilated with 
an inner luminal cell layer with columnar features (urethritis 
glandularis). 


3 925.4.6 Nephrogenic Adenoma 


Nephrogenic adenoma (or nephrogenic metaplasia) is of 
metaplastic origin following urothelial injury and can affect 
the prostatic urethra. Extension of small tubules of nephro- 
genic adenoma in the prostatic stroma can lead to misdiagno- 
sis as a prostatic adenocarcinoma in transurethral resection 
specimens or rarely in prostate biopsies, or as a rare clear cell 
adenocarcinoma of the urethra. Patients with nephrogenic 


adenoma are usually less than 30 years old, and report a his- 
tory of past surgery, calculi, trauma, and renal transplantation. 
The urethra is the second most frequent site (about 10%) after 
the bladder. In the majority of cases, dimensions are less than 
1 cm, but there have been uncommon cases with a 7 cm diam- 
eter. Grossly, they are polypoid, friable, or velvety lesions, and 
microscopically may have different features: proliferation of 
small tubules, lined by columnar or cuboidal cells with eosino- 
philic cytoplasm, or dilatated structures lined by epithelium 
with hobnail cells or with a papillary feature (Figure 25.7). The 
presence of a hyaline sheath around the tubules which is PAS 
positive is frequently observed. 

The cells of nephrogenic adenoma may present prominent 
nucleoli, like prostatic acinar adenocarcinoma, and tubular 
structures that may by lined with atypical hobnail cells, like 
urethral adenocarcinoma. The majority of cases of nephrogenic 
adenoma involving the prostatic urethra have muscle involve- 
ment, and this feature may create a difficult differential diag- 
nosis with cancer. However, the presence of acute and chronic 
inflammatory infiltrate, which is often seen in nephrogenic 
adenoma, unlike prostatic adenocarcinoma and clear cell ade- 
nocarcinoma, can help in the differential diagnosis, as well as 
the presence of moderate atypia and the absence of mitoses in 
nephrogenic adenoma. Immunohistochemical staining helps in 
the differential diagnosis with prostatic tumor; unlike prostatic 
adenocarcinoma, nephrogenic adenoma shows strong PAX2 
and PAX8 staining, while racemase-positive expression, and 
light PSA and PSAP expression, in association with negativity 
for basal cell staining, such as in prostatic adenocarcinoma, is a 
potential diagnostic pitfall. Regarding the differential diagnosis 
with clear cell urethral adenocarcinoma, which expresses the 
same immunohistochemical markers as nephrogenic adenoma 
(racemase, PAX8), this comes from a different expression of 
the proliferative index: Ki67 is low (range 0-5%) with low p53 
expression in nephrogenic adenoma, while clear cell adenocar- 
cinoma shows >30% Ki67 labeling index and strong immunore- 
active p53 expression in >30% of cells. 


£ Figure 25.7 Nephrogenic adenoma: proliferation of dilated structures 
lined by epithelium with hobnail cells. 
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25.4.7 Verumontanum Mucosal Gland 
Hyperplasia 

This is a benign proliferation of glands situated along the veru- 
montanum of the prostatic urethra; it may be an incidental his- 
tological finding in a TUR specimen, characterized by small 
acinar proliferation that should be in the differential diagnosis 
with low-grade prostatic acinar adenocarcinoma. The diagnosis 
of a benign lesion can be obtained thanks to the absence of an 
infiltrative pattern, unlike prostatic adenocarcinoma, and the 
location near the urethral urothelium. Verumontanum mucosal 
glands stain with PSA, and the basal cells stain with high molec- 
ular weight cytokeratin and p63. It may contain corpora amyla- 
cea and intraluminal crystalloids. 


25.4.8 Cowper Gland-associated Lesions 


The periurethral Cowper glands or bulbomembranous glands 
are two small, lobular glands, 1cm in diameter, in the uro- 
genital diaphragm of the male. They are composed of mucin- 
ous acini with excretory ducts that end in the urethra. In rare 
cases a paraurethral adenocarcinoma may arise from them. 
In addition, Cowper glands can be sampled inadvertently by 
TUR or by prostate biopsy and consequently they may arise 
in the differential diagnosis with prostatic acinar adenocarci- 
noma, because a low-grade prostatic adenocarcinoma shares 
cytological and architectural similarities. Cowper glands may 
undergo hyperplasia, or cystic dilatation of the main ducts. A 
case of Cowper gland hyperplasia with a 6 cm urethral mass, 
characterized by acini with bland morphology that mim- 
icked prostatic adenocarcinoma has been reported. The use of 
stains can help to distinguish malignant prostatic acini (PSA 
+, PLAP +, racemase +, basal cell markers —) versus Cowper 
glands (PSA -/+, PLAP -, racemase -, basal cell markers 
-/+).78 

Syringocele is a cystic dilatation of the main ducts that 
may be congenital or occur in young adult males (acquired). 
Histological features of syringocele are denuding mucosae, with 
fibrosis and inflammation of the wall. 


25.4.9 Skene Duct Cyst 


This occurs in the distal urethra of female patients following 
obstruction of the Skene duct due to infection. Histological fea- 
tures are cysts lined by stratified squamous epithelium. 


4 225.4.10 Human Papillomavirus-related 
Lesion 


This is a proliferation of the squamous epithelium caused by 
infection with human papillomavirus (HPV). Primary urethral 
condyloma may occur, but the urethra is commonly involved by 
direct extension from lesions arising in adjacent sites. Using in 
situ hybridization to detect gene copies, HPV types 6 and 11 are 
most commonly identified.’ It is more common in men, aged 
20-40 years. Lesions may be multifocal and recurrent. Lesions 
show koilocytotic features and may be papillary (acuminata) or 
flat. 
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Figure 25.8 Polypoid intestinal metaplasia of the external urethral meatus 
resembling colonic mucosal glands with light regenerative atypia. 


3 225.4.11 Malakoplakia 


Malakoplakia is a tumor-like condition that involves the urethra 
in rare cases; it may be associated with malakoplakia of the blad- 
der, which is a more common site. Incidence is greater in females 
compared to males. Macroscopic features are single or multiple 
plaques, white-yellow in color. Histologically, it is characterized 
by a sheet of histiocytes with a large eosinophilic cytoplasm and 
intracytoplasmic inclusions (Michaelis-Guttman bodies); an 
inflammatory infiltrate composed of lymphocytes, plasma cells, 
and eosinophils may be associated. 


J 225.4.12 Endometriosis 


The urethra is an uncommon location for endometriosis. The 
histological diagnosis should demonstrate the presence of endo- 
metrial-type glands, endometrial-type stroma, the presence of 
hemorrhage, or signs of an old hemorrhage with hemosiderin- 
laden macrophages. 


There are rare and anecdotal tumors that macroscopically 
look similar to the female urethral caruncle. A case of < poly- 
poid intestinal metaplasia (Figure 25.8) of the external urethral 
meatus, resembling colonic mucosal glands with light regenera- 
tive atypia, has been reported,” and carcinoid of the prostatic 
urethra has been also described." 


$225.5 Tumors 


Tumors of the urethra are uncommon neoplasias. They are usu- 
ally malignant, with a higher incidence in female patients. This is 
peculiar because urinary tract tumors are more common in males, 
and because of the longer length and complexity of the male ure- 
thra. In the urethra, benign tumors are rare, and among the malig- 
nancies, the majority are epithelial tumors, because melanoma, 
lymphoproliferative disorders, and mesenchymal tumorsare rare. 


3 225.5.1 Benign Tumors 


Squamous Papilloma 


These are polypoid lesions, with fibrovascular fronds lined by 
mature squamous epithelium without HPV-related histological 
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¢2Figure 25.9 Squamous papilloma: polypoid lesions, with fibrovascular 
fronds lined by mature squamous epithelium without HPV-related histological 
features. 

features. They are negative for HPV and do not recur. This lesion 
is more common in females (Figure 25.9). 


Urothelial Papilloma 

This is an uncommon lesion of the bladder that can also occur 
in the urethra, with the same histological features. It is an exo- 
phytic papillary neoplasm lined by normal-appearing urothe- 
lium with prominent superficial umbrella cells. 


Inverted Papilloma of the Prostatic Urethra 


This is a benign uncommon urothelial neoplasm with a pre- 
dominantly endophitic growth pattern in the lamina propria of 
the prostatic urethra.” Urothelium invaginates into the lamina 
propria creating interconnecting cords and trabeculae with no 
stromal reaction. Mitoses are rare in the basal layer. 


925.5.2 Malignant Tumors of the Female Urethra 
Squamous Cell Carcinoma 


Squamous cell carcinoma represents 70% of urethral malig- 
nant tumors in female patients. Tumors involve the anterior 
or distal urethra and external meatus with nodular, infil- 
trative, or papillary patterns. Ulceration may be present. 
Histological features of these tumors are moderately differ- 
entiated and infiltrative in the majority of the cases. The dif- 
ferential diagnosis should rule out extension from a vulvar 
squamous carcinoma or from a transitional carcinoma with 
extensive squamous differentiation. In both urethral and vul- 
var squamous cell carcinoma the presence of HPV has been 
demonstrated." 


Urothelial Carcinoma 


Urothelial carcinoma is the second most frequent tumor of the 
female urethra and shows the same morphological features as 
the bladder urothelial carcinoma. Primary urothelial carcinoma 
of the urethra is uncommon, more frequently it occurs in associ- 
ation with a bladder carcinoma. Some transitional cell carcino- 
mas may be misdiagnosed as clear cell carcinomas because they 
can present a tubulocystic or micropapillary pattern with tumor 
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©Figure 25.10 Some transitional cell carcinomas may be misdiagnosed 
as Clear cell carcinomas because they can present large and clear cytoplasm 
tumor cells, H&E 4x. 


cells with large and clear cytoplasm (Figure 25.10) or with a ure- 
thral caruncle as polypoid features. 


Adenocarcinoma 


Adenocarcinoma represents 15% of female malignant tumors, 
and occurs in the proximal urethra. It is a tumor of postmeno- 
pausal women, with predominance in black woman." The his- 
tological features may be different; it has been subclassified as 
clear cell adenocarcinoma and mucinous adenocarcinoma. 


Clear Cell Adenocarcinoma 


Clear cell adenocarcinoma is a typical tumor of the female ure- 
thra that may also involve the bladder. The majority of cases 
have been reported in women older than 55 years, with only a 
few cases in younger women. In the urethra, this tumor involves, 
in many cases, a paraurethral structure that has become dilated, 
and so, clinically, it seems to develop in a urethral diverticulum. 
The predominantly female incidence may be correlated with 
the more complex paraurethral glands and ducts in the female 
urethra.'® Gross pathology may also include a polypoid or pap- 
illary mass, so it may be misinterpreted as a urethral caruncle 
(Figure 25.11). Microscopic features include tubulocystic, 
tubular, and papillar patterns; cytoplasm is abundant, and can 
be clear or eosinophilic. The tumor shows high-grade cytology 
with nuclear pleomorphism, hobnail features, mitoses, and even 
necrosis (Figures 25.12 and 25.13). The speculation regarding 
origin reflects the controversy over histogenesis of clear cell 
adenocarcinoma of the female genital tract. Clear cell tumor of 
the genital tract had been called mesonephroma,” but the term 
is now obsolete. Mesonephric origin from the Wolffian duct was 
assumed due to the sites of origin of tumors where there were 
mesonephric remnants and similarities with clear cell renal 
carcinoma, since metanephros (kidney) is embryologically cor- 
related with mesonephros. Consequently, the origin of clear 
cell adenocarcinoma of the urethra was also initially hypoth- 
esized to be mesonephic rests!*!? or nephrogenic metaplasia.” 
Other histogeneses have been postulated, such as Miillerian 
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Table 25.1 Clear cell urethral adenocarcinoma: histological differential 
diagnosis in females 


+ Carcinoma with clear cells of the genital tract 


+ Mesonephric carcinoma originating in the genital tract, particularly in the 
vagina and cervix 


+ Clear cell renal cell carcinoma and translocation renal cell carcinoma 


+ Transitional carcinoma with extensive clear cell features and tubulocystic 
pattern 


+ Nephrogenic adenoma 


Figure 25.11 Clear cell adenocarcinoma: polypoid mass, H&E 2x. 


differentiation originating from a pre-existing Millerian pre- 
cursor, due to a clinical and ultrastructural study suggesting 
similarities with genital tract adenocarcinoma,” and immu- 
nohistochemical expression of CA125,” and consequently it 
has been named as Miillerian-type tumor. Neverthless, CA125 
expression is not indicative of Miillerian origin because it may 
be expressed in adenocarcinomas and in some urothelial carci- 
nomas with glandular differentiation.” An interesting hypothe- 
sis regarding the histogenesis of clear cell tumor is a metaplastic 
process of the urothelium, given the high metaplastic capability 
of this epithelium.” Clear cell adenocarcinoma cells are rich in 
glycogen; they show PAS (periodic acid—Schiff)-positive stain- 
ing, PAS-D (periodic acid—Schiff with diastase)-negative stain- 
ing, and alcian blue- and mucicarmine-positive stainings in the 
cytoplasm.” 

The histological differential diagnosis for clear cell urethral 
adenocarcinoma includes carcinoma with clear cells of the 
female genital tract, mesonephric carcinoma” originating in 
the genital tract (particularly from vagina and cervix), metasta- 
ses from clear cell renal cell carcinoma and translocation renal 
cell carcinoma, transitional carcinoma with extensive clear cell 
features, and also benign lesions such as nephrogenic adenoma 
(Figure 25.14). Table 25.1 shows the histologic features and 
immunohistochemical staining useful for diagnosis of clear cell 
adenocarcinoma of the female urethra. 

There are several types of neoplasia with clear cells in the 
female genital tract (see Chapter 14). Clear cell features may 
be due to artifacts, post-therapy changes that are typically 
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©Figure 25.13 Clear cell adenocarcinoma: eosinophilic cytoplasm cells infiltrating the connective tissue, H&E 10x (A), with an adjacent in situ component, H&E 
10x (B), high-grade cytology tumor cells with nuclear pleomorphism, H&E 20x (C). 


focally present. Serous high-grade ovarian carcinoma may 
present clear cells, but it lacks cells with clear cytoplasm and 
expresses WT1, ER, and PR, unlike clear cell adenocarci- 
noma of the urethra. Yolk sac tumor with clear cell cytology 


is an uncommon neoplasia of young females, and expresses 
glypican 3. Clear cell adenocarcinoma occurs in the ovary, 
endometrium, fallopian tube, cervix, and vagina.”-*! It is 
mostly diagnosed in the fifth to seventh decades, as clear cell 


Figure 25.14 The differential diagnosis of clear cell urethral adenocarcinoma includes benign lesions, such as nephrogenic adenoma, based on morphological 
features (degree of cytological atypia and mitotic index). Immunohistochemical stains are not helpful, with both the lesions showing an overlapping 


immunohistochemical profile. 
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Figure 25.15 Histological features and immunohistochemical staining useful for the diagnosis of clear cell adenocarcinoma of the urethra. 


urethral adenocarcinoma. Clear cell adenocarcinoma of the 
genital tract has also been observed in young females in recent 
years, in diethylstilbestrol (DES)-exposed offspring and with 
endogenous estrogens.” 

Mesonephric carcinoma of the female genital tract is char- 
acterized by tubules resembling mesonephric duct remnants. 
The tubules are lined by malignant cuboidal-columnar cells that 
have a defined PAS-positive basement membrane, with cells 
that, unlike clear cell carcinoma of the genital tract and urethra, 
lack intracytoplasmic glycogen, clear cytoplasm, and hobnail 
type cells. Mesonephric carcinoma cells express cytokerat- 
ins, epithelial membrane antigen (EMA), and calretinin in the 
majority of cases, and CD10 (apex and luminal). In addition, 


they may express PAX8, T'TF1, and p16, while they are ER, PR, 
and CEA negative (Figure 25.15). 

Urethral metastases from the kidney may be a pitfall in the 
diagnosis of clear cell renal cell carcinoma, and particularly for 
translocation renal cell carcinoma. The latter at diagnosis may 
be at an advanced stage with metastasis, resulting in misdiag- 
nosis. The use of immunohistochemical staining is of help; both 
urethral and kidney tumors express PAX8, but the use of CD10, 
CA IX, and TFE3 markers permits the recognition of a renal 
origin, even in a small biopsy. 

Regarding the differential diagnosis with transitional cell car- 
cinoma with tubulocystic or micropapillary pattern, the correct 
diagnosis comes from the careful analysis of the entire specimen; 
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clear cell adenocarcinoma is a pure neoplasia, whereas transi- 
tional cell carcinoma, near to foci with papillary or tubulocystic 
patterns, presents foci with conventional urothelial carcinoma. 
In addition, markers for urothelial differentiation are of help in 
the diagnosis. 

Other problems with biopsy material may arise in the dif- 
ferential diagnosis between urethral clear cell adenocarcinoma 
and nephrogenic adenoma. The clear cell adenocarcinoma may 
appear cytologically bland in some cases, but the mitotic index, 
the clinical data, and eventually a second biopsy are helpful in 
diagnosis. Immunohistochemical staining is not helpful, as both 
the lesions express the same markers. Nephrogenic adenoma 
may involve the bladder in the majority of the cases, and also the 
ureter and urethra. It is associated, unlike clear cell adenocarci- 
noma, with the presence of calculi, previous trauma, and previ- 
ous surgeries. They are, in most cases, incidental findings, with 
microscopic lesions, but rare large cases have been reported. 

The prognosis for clear cell adenocarcinoma patients depends 
on the disease stage, but is better than that for urethral muci- 
nous adenocarcinoma, or squamous or urothelial carcinoma. 


Mucinous Adenocarcinoma 


Mucinous adenocarcinoma resembles colon, cervical, or blad- 
der adenocarcinomas with eosinophilic to amphophilic cyto- 
plasm. Tumors frequently arise in the anterior urethra and 
presenting symptoms are acute urinary retention, bleeding, and 
dysuria. Larger diameters have been reported for these tumors 
compared to clear cell adenocarcinoma and the largest tumors 
involve the entire urethra and the periurethral soft tissue. The 
architecture is predominantly tubular with papillary areas. Solid 
areas may be present in undifferentiated tumors. 

Histological differential diagnosis should rule out secondary 
lesions in the urethra. The shorter female urethra and multiple 
diverse organ systems in close proximity to one another may 
cause difficulty in diagnosis. Unless in situ malignant changes 
have been demonstrated in suburethral glands or urethral 
mucosae, the distinction from a metastasis may be a challenge. 
Distinguishing between primary mucinous adenocarcinoma of 
urethra and a metastasis arising in the adjacent organs (vagina, 
cervix, endometrium, ovary, colon, and bladder) may be difficult 
because the morphological and immunohistochemical features 
may overlap. Urethral mucinous adenocarcinomas express 
CK7, show positive staining with CK20 and CDX2 in 80% of 
the cases, but do not express B-catenin, ER, or PAX8. Primary 
mucinous adenocarcinoma of the bladder has overlapping 
features with urethral mucinous adenocarcinoma. Mucinous 
adenocarcinoma of the vagina expresses CK7, and may stain 
with CK20 and CDX2. Consequently, the differential diagnosis 
should be made with clinical and microscopic findings. Primary 
mucinous adenocarcinomas of the cervix, endometrium, 
and ovary express CK7, ER, PAX8, while they are negative for 
CDX2 and CK20. Primary mucinous colonic adenocarcinomas 
express CDX2, B-catenin, and CK20, and are CK7 negative in 
the majority of cases.” 

Mucinous adenocarcinoma of the female urethra may arise 
through a metaplastic process not only from the urethral 


mucosae surface, but from paraurethral glands and/or Skene’s 
ducts.** Mucinous adenocarcinoma arising in the urethra is 
morphologically similar to mucinous adenocarcinoma involv- 
ing the bladder, and in the urethra, a tumor arising from glan- 
dular metaplasia of the lining urothelium has been reported.* 

In addition, uncommon adenocarcinoma cases produc- 
ing PSA and resembling prostatic adenocarcinoma have been 
described, originating from Skene’s glands.***’ The paraurethral 
glands in women have been considered homologous to the pros- 
tate in men and termed the female prostate.” The prostate and 
Skene’s glands are both derived from the same embryonal tis- 
sue, the urogenital sinus. Some have suggested that this is why 
adenocarcinoma of the urethra in women resembles prostatic 
adenocarcinoma.” 


Melanoma 

The urethra is the most frequent site among genitourinary 
tract organs for primary melanoma.” It represents 4% of ure- 
thral malignancies, and is more common in female patients. It 
is a tumor of the fifth to seventh decades.“ In the majority of 
cases it occurs in the distal part of the urethra. Some lesions 
are secondary to lesions of the vulvar labia. Histological fea- 
tures are similar to melanomas in other body sites, and there is 
a high incidence of amelanotic type. The etiology is unknown. 
Although the majority are localized at diagnosis, prognosis at 
5 years is poor. 


8 2 Mesenchymal Tumors 


Mesenchymal tumors have been described in the urethra: 
hemangioma and leiomyoma in adult patients.” These tumors 
exibit the same morphological features as in other body sites. 
Rhabdomyosarcoma has been reported in pediatric patients. 


8 Lymphoproliferative Disorders 


The urethra has been involved in hematopoietic and lymphoid 
neoplasms in anecdotal cases, both in females and in males, and 
plasmacytoma has also been described. 


© Secondary Neoplasms 


Because of the closeness of the female urethra to other organs, 
extension from adjacent tumors may occur. Extension from pri- 
mary gynecologic tract tumors is the most common.” Direct 
extension from a colorectal tumor and even from renal cell car- 
cinoma is also possible. 


Figure 25.16 summarizes the incidence of tumors in the male 
and female urethra and Figure 25.17 outlines the differences 
among the malignant primitive epithelial tumors of the urethra. 


25.5.3 Malignant Tumors of the Male Urethra 


Urethral Carcinoma 


Urethral carcinomas are found in eldery male patients.“ In 75% 
of cases the tumors involve membranous and penile regions. 
The symptoms are correlated with the site of the tumor because 
urethral carcinomas tend to spread by means of direct extension 
to adjacent structures. Posterior urethral tumors are associated 
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¢ Figure 25.16 Incidence of tumors in male and female urethra. 
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with hematuria and urinary obstruction, mimicking benign 
prostatic hyperplasia. 

From a histological and clinical point of view, the last part of 
the posterior urethra, the membranous urethra, and the first part 
of the anterior urethra, the spongy urethra, have similar charac- 
teristics: the tumors arise from a stratified or pseudostratified 
columnar epithelium and consequently they present similar 
features and, from a clinical point of view, have been associ- 
ated with a poor prognosis due to advanced stage at diagno- 
sis. Tumors of the bulbomembranous urethra often invade the 
deep structures of the perineum, urogenital diaphragm, and 
even the penis and prostate, and may metastasize to hypogas- 
tric and common iliac lymph nodes, and also to inguinal lymph 
nodes after penis involvement. These common histological and 
clinical features have led tumors of these two regions to be con- 
sidered as bulbomembranous tumors. The prognosis of patients 
with posterior urethral tumors is poor; in the majority of the 
cases the diagnosis of the tumor happens at an advanced stage. 

On the other hand, carcinoma of the penile urethra is surgi- 
cally treated at early stage because there are early clinical symp- 
toms; they causea palpable mass, or may cause sexual impotence, 
or painful erection. They have the capability to involve the near- 
est structure such as the corpora cavernosa or penile skin, and 
may involve inguinal lymph nodes. 

Chronic irritative stimuli, such as inflammation and infec- 
tions, which lead to urethral strictures, have been correlated 
with urothelial carcinoma. 


Squamous Cell Carcinoma 


These represent more than 70% of urethral malignant 
tumors in male patients. The tumor frequently involves the 
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Squamous cell carcinoma 


Urothelial carcinoma Adenocarcinoma 


¢Figure 25.17 Differences among the malignant primitive epithelial tumors of the urethra. 


295 


296 


Section 7: Urethra and Non-transitional Tumors of the Bladder 


bulbomembranous or penile urethra. In the majority of cases 
there is urethral stenosis, and in many cases the tumors are exo- 
phytic, but they can present as ulcerative or nodular lesions. 
Histological features of these tumors are moderately differen- 
tiated and infiltrative in the majority of cases (Figure 25.18). 
The differential diagnosis should rule out extension from a 
primary penile squamous carcinoma (Figure 25.19) or from a 
transitional carcinoma with extensive squamous differentiation 
(Figure 25.20). In all the above-mentioned tumors, the presence 
of HPV has been demonstrated.“° 


Urothelial Carcinoma 


Urothelial carcinoma is the second most frequent tumor of the 
male urethra and shows the same morphological features as 
bladder urothelial carcinoma (Figure 25.21). Primary urothelial 
carcinoma of the urethra is uncommon, representing less than 
1% of urothelial neoplasms. More frequently it occurs in asso- 
ciation with a bladder carcinoma. It is possible to observe the 
presence of a transitional carcinoma in situ (CIS) involving the 
suburethral glands and also prostatic ducts and acini in patients 
with bladder urothelial invasive carcinoma and this may be 
confused with invasion of prostatic stroma or with an incorrect 
diagnosis of urothelial carcinoma of the prostatic ducts. Strict 
histological criteria should be analyzed for a correct histologi- 
cal diagnosis; only in cases of desmoplastic stroma and irregu- 
lar nests is there invasion. In addition, the diagnosis of a rare 
urothelial carcinoma of the prostatic ducts should be made only 


‘Figure 25.18 Squamous cell carcinoma, well differentiated. 


after ruling out a urothelial carcinoma of the bladder and/or 
urethra. Primary urethral CIS is uncommon, but it is frequent 
in the urethra following cystoprostatectomy for bladder carci- 
noma. Pathological evaluation of urethral margins is important 
for the management of the patient; the presence of CIS in the 
urethra and in prostatic ducts may be a high risk for subsequent 
involvement of the residual urethra. 


Adenocarcinoma 


Adenocarcinoma represents less than 10% of urethral malig- 
nances in male patients. These are more commonly located in 
the bulbomembranous urethra. They can arise from urethral 
diverticula, from columnar metaplasia of the prostatic urethra, 
from pseudostratified columnar epithelium or patches of this 
in the bulbomembranous or penile mucosae, from Cowper 
glands in the bulbomembranous tract, or from Littre glands 
in the penile urethra. Tumors can grow and produce a mass 
with clinical symptoms according to the urethral tract that is 
involved. Histopathological diagnosis of primary urethral 


‘Figure 25.19 Urethral extension from a primary penile squamous 
carcinoma, H&E 4x. 


‘Figure 25.20 Transitional carcinoma with squamous differentiation of the 


distal urethra. 


adenocarcinoma can be challenging due to its rarity and over- 
lapping features with other primary and secondary tumors. 

The pathologist may deal with mucinous adenocarcinoma 
during a histological evaluation of a prostate TUR or a prostate 
biopsy. In this case major problems regarding the differential 
diagnosis can arise with the origin of the tumor. A malignant 
glandular tumor involving the prostatic and bulbomembra- 
nous urethral tract may have different origins: prostatic glands, 
prostatic ducts, urethral mucosae, periurethral Cowper glands, 
bladder adenocarcinoma, colon adenocarcinoma, and even 
adenosquamous carcinoma and transitional carcinoma with 
glandular differentiation (Figure 25.22). In a TUR specimen, 
the differential diagnosis of a primary or secondary mucinous 
adenocarcinoma involving the prostate is an important tool 
with therapeutic implications. An adenocarcinoma may arise 
from columnar metaplasia or from scattered mucinous cells 
of the urethral mucosae. In the prostatic urethra, a mucinous 
metaplastic process may occur and this metaplasia may progress 
into a malignant line of differentiation (Figure 25.23), as occurs 
in the bladder. 

Mucinous adenocarcinoma arising from the prostatic ure- 
thra is morphologically identical to mucinous adenocarcinoma 
in the bladder, and different from mucinous prostatic adeno- 
carcinoma. In urethral adenocarcinoma, an in situ compo- 
nent is identified in the overlying prostatic urethra in all cases. 
Urethral adenocarcinoma has been correlated with chronic 


Figure 25.21 Urothelial carcinoma of the prostatic urethra involving the prostatic ducts (A), papillary urothelial carcinoma of the prostatic urethra (B). 
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irritative stimuli, such as the use of a transurethral catheter, 
and/or associated with the presence of urethritis glandularis 
with columnar metaplasia (Figure 25.24). In addition, the 
urethral tumor is negative for PSA and positive for CEA. In a 
specimen from a TUR we can also identify tumors of periure- 
thral glands; tumors of the Cowper glands in bulbomembra- 
nous urethra may present as urethral tumors and grow in the 
urethral lumen, involving other adjacent organs. In many cases 
bulbomembranous tract tumors present at an advanced stage, 
and for this reason, recognition of the normal glands may be 
impossible. The demonstration of normal urethral mucosae is 
helpful in the diagnosis of tumors arising from the paraurethral 
glands. 

In a specimen from TUR, the pathologist may also deal 
with mucinous adenocarcinoma of the urinary bladder, pro- 
static adenocarcinoma (acinar or ductal), or colonic adeno- 
carcinoma. Tumors with papillary or tubulopapillary growth 
characterized by high-grade cytology cells ranging from 
a single layer to stratified, columnar epithelium may occur 
with an epicenter in the prostatic urethra or suburethral 
region. The differential diagnosis should include central duct 
prostatic adenocarcinoma. Ductal prostatic adenocarcinoma 
may occur with an epicenter in the subprostatic urethral 
region and may present as a polypoid lesion in the prostatic 
urethra, with papillary or tubulopapillary growth character- 
ized by high-grade cytology, and cells ranging from a single 
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Urethral malignancies 


Adenocarcinoma 


* Adenocarcinoma Mucinous adenocarcinoma 
= Others 


Clear cell adenocarcinoma 


Figure 25.22 Malignant mucinous glandular tumors involving prostatic and bulbomembranous 
urethra tract. 


adjacent to prostatic glands, H&E 20x (B); extensive presence of mucus in mucinous urethral adenocarcinoma, H&E 20x (C); high-grade cytology tumor glands, H&E 
40x (D). 
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Figure 25.24 Urethritis glandularis with columnar metaplasia. 
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layer to stratified, columnar epithelium (Figure 25.25). These 
tumors cause hematuria and urinary obstruction, resulting 
in early detection. Ductal prostatic adenocarcinoma shows 
positivity for PSA, PSAP, and racemase. A prostatic ductal 
adenocarcinoma with mucinous features may push the ure- 
thral mucosae, with no invasion of the urethral urothelium, 
and the presence of tumoral glands in the lamina propria 
(Figure 25.26). 

Prostatic acinar mucinous adenocarcinoma is one of the 
less common subtypes of acinar prostatic adenocarcinoma.** A 
prostatic adenocarcinoma is defined as mucinous when mucin- 
ous differentiation involves 25% or more of the entire tumor 
(Figure 25.27).“* Acinar adenocarcinoma with a polypoid con- 
figuration that presented clinically as a prostatic urethral polyp 
has been also reported.” 

In addition to prostatic adenocarcinoma, other second- 
ary tumors with glandular features, and different origins, may 


-n 


$Figure 25.25 Ductal prostatic adenocarcinoma: polypoid lesion in the prostatic urethra, H&E 2x (A); tumor with tubulopapillary pattern lined with columnar 
epithelium characterized by high-grade cytology, H&E 20x (B); PSA (C) and racemase (D) positive stains. 
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Figure 25.26 Malignant glands of a prostatic ductal adenocarcinoma with mucinous features pushing the urethral mucosae, without invasion of the urethral 


urothelium, H&E 4X (A); H&E 20X (B); racemase-positive stain (C). 


involve the prostate. A urethral polypoid mass showing papil- 
lary and villoglandular architecture resembling colonic adeno- 
carcinoma may be identified. An adenocarcinoma histologically 
characterized by tall, stratified, columnar epithelial cells with 
hyperchromatic nuclei and the presence of dirty necrosis char- 
acterized by PSA- and PSAP-negative and CDX2 and CK20 
positive stainings could be a urethral metastasis from a colonic 
adenocarcinoma (Figure 25.28). 


A primary urethral adenocarcinoma may also arise from 
cuboidal-columnar metaplasia and from single mucinous cells 
of the urethral mucosae of the penile urethra or from Littre’s 
paraurethral accessory gland of the penile urethra. Primary 
adenocarcinoma of the penile urethra shows a spectrum of 
histology, including columnar (colonic type), colloid, and 
signet-ring cell morphology. Littre gland adenocarcinoma 
(Figure 25.29) has been reported. In paraurethral accessory 


gland tumors, a non-neoplastic urethral epithelium should be 
demonstrated. Patients with a mucinous adenocarcinoma of 
the penile urethra may present a urethral mucous secretion, 
which may result in early detection.” Table 25.2 itemizes the 
histological differential diagnosis with mucinous urethral ade- 
nocarcinoma in males. 


Clear cell adenocarcinoma 


Few cases of clear cell adenocarcinoma have been described 
in male patients.*’*? A possible connection with nephrogenic 
metaplasia has been postulated for this tumor,*** but other 
authors suggest that the only connections between clear cell 
adenocarcinoma and nephrogenic adenoma are morphologi- 
cal features. This conclusion is due to the consideration that 
clear cell adenocarcinoma affects predominantly the urethra 
in women, while nephrogenic adenoma occurs in the bladder 
in males.” So the main problem remains the correct diagnosis 
between a benign entity such as nephrogenic adenoma of the 
prostatic urethra and a clear cell carcinoma of urethra. For this 
recognition of the presence of high-grade cytological features, 
mitoses, and a high Ki67 index is helpful in the diagnosis of clear 
cell adenocarcinoma in biopsy specimens. On the other hand, 


Table 25.2 Mucinous urethral adenocarcinoma: histological differential 
diagnosis in males 


+ Prostatic ductal adenocarcinoma 

+ Prostatic acinar adenocarcinoma (mucinous) 
+ Bladder adenocarcinoma 

+ Colonic adenocarcinoma 


+ Adenosquamous carcinoma and transitional carcinoma with glandular 
differentiation 


+ Prostatic urethral polyp 
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differential diagnosis with other malignancies should be con- 
ducted, such as transitional cell carcinoma involving the urethra 
with papillary and clear features, or rare metastasis from clear 
cell carcinoma of the kidney. 


Melanoma 


Melanoma is a tumor of the fifth to sixth decades. The urethra 
is the most frequent site within the genitourinary organs. The 
fossa navicularis is the most common site of origin, the urethral 
meatus being the second most frequent, but the majority of 
lesions are secondary to lesions of the glans penis. Amelanotic 
forms are in the majority, and consequently differential diag- 
nosis should rule out poorly differentiated carcinoma, Paget 
disease (primary or secondary), and Kaposi sarcoma of the ure- 
thral meatus. 


columnar epithelial cells with hyperchromatic nuclei and the presence of dirty necrosis, H&E 20x (B). 


Section 7: Urethra and Non-transitional Tumors of the Bladder 


À, r ainis Aide 
Figure 25.29 Littre gland adenocarcinoma: malignant glands adjacent to 
non-neoplastic paraurethral accessory glands. 


Secondary Tumors 


Because of the closeness of the male prostatic and bulbomem- 
branous urethra to other organs, extension from adjacent 
tumors occurs. These frequently originate from the prostate, 
colon, or the urinary bladder, as previously described. 
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39 Mullerian Lesions of the Bladder: Endometriosis, 
Endosalpingiosis, Endocervicosis, and Mullerianosis 


0 Maria Rosaria Raspollini, Rodolfo Montironi, Liang Cheng, and Antonio Lopez-Beltran 


3 926.1 Introduction 


A variety of non-neoplastic and neoplastic lesions related to 
Müllerian differentiation may occur in the pelvic peritoneum 
and involve the wall of the urinary tract organs. 

Müllerianosis has been defined as an organoid structure 
of embryonic origin, a choristoma, composed of Müllerian 
rests (normal endometrium, normal endosalpinx, and normal 
endocervix) that may be single or in combination, and which 
grow (or differentiate) within other organs during organogen- 
esis.' The term choristoma has been introduced by Albrect in 
1904 to indicate a normal tissue(s) within a host organ giving 
the impression of a tumor.’ Primary Miillerian epithelium is 
defined as the cell layer lining the fused and non-fused portions 
of the Miillerian ducts; in the female it includes the fallopian 
tubes, and the endometrial and endocervical epithelium; in the 
male it encompasses the prostatic utricle and appendix testis. 
The secondary Millerian system is composed of cells that mimic 
those of the primary Miillerian system, located external to the 
cavities of the original Miillerian ducts, without the organiza- 
tion of the primary Millerian system.’ 


Figure 26.1 Adenomyosis. 


The theory of miillerianosis suggests that the embryonic 
Millerian tissue, misplaced during organogenesis, results in the 
formation of four benign Miillerian diseases, namely adenomy- 
osis (Figure 26.1), endometriosis (Figure 26.2), endosalpingiosis 
(Figure 26.3), and endocervicosis (Figure 26.4) (developmental 
Miillerian diseases) that may be found in human female fetuses, 
infants, children, adolescents, and adults.* 

The majority of Miillerian lesions show endometrioid or 
serous differentiation (endosalpingiosis). Less commonly, 
mucinous or endocervical-type (endocervicosis) lesions can 
also be found. In the urogenital tract there may be different 
lesions, such as endometriosis, endosalpingiosis, endocervico- 
sis, and miillerianosis in different percentages in the different 
organs and according to gender. 

Millerianosis of the urinary tract is rare and occursin approx- 
imately 1% of women with endometriosis; the bladder is the uri- 
nary tract organ most frequently involved. Endometriosis is a 
lesion characterized by endometrial tissue, composed of both 
endometrial-type glandular epithelium and stroma, outside the 
uterine cavity. 


& 926.2 Bladder Endometriosis 


Endometriosis is a rather common disease and affects at 
least 10% of women of reproductive age. Lesions are com- 
monly located in the ovaries, fallopian tubes (Figure 26.5), 
uterosacral ligaments, pelvic wall, and cul-de-sac. However, 
endometriosis can sometimes infiltrate other organs. This is 
referred to as “deep infiltrating endometriosis” when it pen- 
etrates more than 5mm beneath the peritoneum. Although 
the urinary bladder is the most common site of endometriosis 
in the urinary tract, deep infiltrating endometriosis occurs 
in 1-2% of all patients with endometriosis.°’ Bladder endo- 
metriosis has been defined as full-thickness detrusor lesions 
(Figure 26.6). A superficial focus of endometriosis of the 
peritoneum overlying the bladder is common and is usually 
asymptomatic; however, small implants and small nodules 
at the vesicouterine fornix cannot be considered as bladder 
endometriosis. Endometriosis of the urinary bladder was first 


described by Judd in 1921,’ and a review paper reporting 200 
cases was published in 1980.’ 

The pathogenesis of bladder endometriosis is much debated. 
An intraperitoneal origin is the hypothesis most frequently pro- 
posed.’*”' Recently, two other hypotheses have been suggested. 
First, bladder endometriosis could be considered as a bladder 
adenomyosis as a consequence of a metaplasia of Miillerian 
rests; secondly, endometriosis may derive from the implanta- 
tion of retrograde menstrual endometrium. 

Bladder endometriosis has been hypothesized as an exten- 
sion from adenomyosis lesions of the anterior uterine wall to the 
bladder,” though adenomyotic nodules in the uterine wall in 
continuity with bladder lesions have been not reported." 

The majority of bladder endometriosis cases have been 
described in female patients, but there are rare reports of vesical 
endometriosis occurring in men, possibly related to antiandro- 
gen therapy for prostate cancer.'*! 

From a clinical point of view, with invasion of the muscularis, 
endometriosis of the bladder may result in urgency, frequency, 
nocturia, painful bladder spasm during voiding, and either 
gross or microscopic hematuria. These symptoms may be cyclic 
and increase during menses, although some patients may have a 
lower level of symptoms throughout the month. 

Typically, vesical endometriosis appears on cystoscopy as 
edematous, bluish submucosal lesions that are usually located 
posterior to the trigone or on the dome. The lesions can be large 
and multiple, but are often single, averaging about 1 cm in diam- 
eter. Endometriosis invading the muscularis of the bladder is 
uncommon and involvement of the bladder mucosa is extremely 
rare. The gross characteristics of bladder endometriosis are gen- 
erally deep endometriosis nodules, isolated and well-defined. 
The lesions are always located along the midline, on the bladder 
dome or, most of all, in the posterior bladder wall. 

The infiltration depth of the lesions range from the outer 
third of the bladder wall (subserosa and deep muscularis) to 
transparietal lesions infiltrating all the layers of the bladder wall 
up to the lamina propria. The bladder muscularis propria shows 
different features: hyperplasia of the smooth muscle fibers, 


Figure 26.2 Endometriosis in the ovary: H&E 20x (A), CD-positive stain in the stromal cells (B). 
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giving a pseudo “adenomyomatous” appearance, as usually seen 
in the myometrium, simple dissociation of the smooth muscle 
bunches with no true “disorganization,” simple densification of 
the interstitial collagen structure, or sclerosis. With respect to 
the epithelial elements, the glands are often cystically dilated, 
and more rarely atrophic or florid. In all cases there is an endo- 
metrial-type surface layer. The mesenchymal elements (stromal 
and vascular) exhibit decidual reaction and/or hemorrhage. 

Invasive lesions are composed of combinations of endo- 
metrial-like glands and stroma surrounded by fibromuscu- 
lar metaplasia. For this reason, such lesions have been termed 
“adenomyomas” of the bladder. The differential diagnosis 
includes bladder carcinoma, varices, papillomas, angiomas, or 
interstitial cystitis. Histologic tissue is required to confirm the 
diagnosis. 

Superficial endometriosis of the bladder peritoneum is easily 
treated by peritoneal resection without damage to the muscu- 
laris. Invasive bladder endometriosis requires partial-thickness 
resection of the muscularis or occasionally full-thickness resec- 
tion resulting in partial cystectomy of the urinary bladder. 


3226.3 Endometriosis Invading the Ureter 


This is very rare and always results from extension of locally 
invasive disease from an adjacent uterosacral ligament nodule. 
More frequently, the ureter itself is not invaded by endometrio- 
sis, but is encircled by constrictive fibrosis related to invasive 
disease of the adjacent uterosacral ligament. When the diameter 
of the ureter is compromised, either by extrinsic compressive 
fibrosis or actual invasion of the muscular wall of the ureter by 
endometriosis, hydroureter and hydronephrosis can occur, with 
resultant flank pain, which may occur or worsen during menses. 
In some cases, the stricture tightens so slowly that complete loss 
of kidney function occurs silently, sometimes with associated 
hypertension. 

Retroperitoneal fibrosis accompanying endometriosis may 
surround the ureter. This fibrosis may contain glands and stroma 
of endometriosis, although sometimes the fibrosis seems to be 
only an intense reaction to adjacent disease. Periureteral fibrosis 
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°Figure 26.4 Endocervicosis: endocervical-type epithelium, H&E 20x. 


may involve up to 4 cm of the length of the ureter and may extend 
down to the edge of the base of the bladder. 

In rare cases, the muscularis of the ureter will be invaded by 
endometriosis, which may penetrate to the lumen with resultant 
partial or complete occlusion. 

A recent report on seven cases of ureteral endometriosis 
found a mean age of 51 years, with hydroureter and hydro- 
nephrosis in all patients. Most patients (four of seven) had 


previously undergone total abdominal hysterectomy with 
bilateral salpingo-oophorectomy. In six of seven cases, endo- 
metriosis involved the distal one-third of the left ureter. In 
four cases, endometriosis was located extrinsic to the ureter. 
Immunostains for CK7 and PR were positive in all of the cases, 
whereas immunostains for ER were positive in 83% of cases and 
for CK20 were negative in all cases. CA125 stain was positive in 
67% of cases. The stromal cells were positive for CD10, ER, and 
PR immunostaining.'*”” 


3226.4 Endometriosis of the Urethra 


This is a very rare disease with a few well-documented reported 
cases that occasionally mimicked urethral diverticulum. 


3226.5 Endometriosis of the Kidney 


This is also a very rare occurrence and may cause back pain or 
hematuria that does not always occur with menses. Some cases 
can be asymptomatic and discovered incidentally at autopsy. 
Some symptomatic cases have been diagnosed by nephrectomy. 


3926.6 Developing Malignancy in the 
Setting of Endometriosis 


In the genitourinary tract, as in every site where endometriosis 
is found, a malignancy can arise in association with endome- 
triosis with an estimated incidence of 1.1-3%.'* Few cases of 
malignancy arising in endometriosis of the bladder and ureter 
have been reported.’ The criteria for diagnosis of a malig- 
nancy arising from endometriosis requires the presence of both 
malignancy and endometriosis in the same organ, with a con- 
tinuous histologic relation, with the carcinoma being shown to 
arise from endometriosis and not invading it. In addition, the 
tumor should be a histologic subtype that arises in the endome- 
trium. Occasionally, one may observe a transition from endo- 
metriosis to endometriosis with atypia and finally malignant 
transformation. 


$26.7 Miillerian Lesions other than 
Endometriosis 


In addition to the presence of ectopically located endome- 
trial tissue in the bladder and other genitourinary organs, the 
presence of other benign Miillerian tissues is an infrequently 
histologic finding: benign tubal-type epithelium forming 
glands - recognized as endosalpingiosis - and/or glandular 
lesions characterized by endocervical-type epithelium - rec- 
ognized as endocervicosis - may be incidental findings, or a 
mass forming tumor-like conditions arising within the wall of 
the urinary bladder, and they may pose problems in the dif- 
ferential diagnosis. The histologic features of glands lined with 
tubal-type epithelium or cystic structures with simple epithelial 
infolding distinguish endosalpingiosis of the bladder,” as well 
as endosalpingiosis of the peritoneum or pelvic and retroperito- 
neal lymph nodes. 

Clement and Young described the histologic criteria for 
endocervicosis in 1992,” with most cases presenting as tumor- 
like glandular lesions characterized by irregularly shaped, 
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endocervical-type mucinous glands within the muscularis 
propria. Four years later, they established the histopathologic 
criteria for miillerianosis as lesions seen at any site containing 
admixtures of endosalpingiosis, endometriosis, and endocer- 
vicosis.”° Histologic diagnosis of miillerianosis requires the 
presence of two Miillerian tissues, and preferably all three 
(endometrial, endocervical, and tubal-type epithelium; Figures 
26.7 and 26.8). 

Two theories for the pathogenesis of these lesions have been 
suggested: an implantation origin, in association with a his- 
tory of prior pelvic surgery, and a metaplastic origin in cases 
with multiple Miillerian tissues without a history of pelvic 
surgery.’”” 

For the Miillerian lesions of the genitourinary tract, the main 
issue is the histologic differential diagnosis from adenocarci- 
noma. Miillerianosis consists of benign lesions with irregular 
glands in size and shape that may mimic primary or metastatic 
adenocarcinoma.” These tumor-like lesions with an indo- 
lent appearance show papillary infoldings, without glandular 
crowding or back-to-back arrangements. Glandsare lined witha 


be 

SNA 
TQR 
QFigure 26.7 Miullerianosis: admixtures of endosalpingiosis and 
endocervicosis. 


single layer of columnar cells with bland basal nuclei in a normal 
muscularis propria without a stromal desmoplastic response. 

Malignant tumors arising from endosalpingiosis of the blad- 
der have been described;* likewise progression to low-grade 
serous carcinoma has been reported in endosalpingiosis arising 
in the lymph nodes (Figure 26.9) and mesentery.*?” 
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$227.1 Introduction 


Non-conventional carcinomas of the urinary tract frequently 
carry with them a challenging differential diagnosis that often 
includes both primary and secondary processes. This is the 
case with primary clear cell carcinoma of the urinary tract. 
Designated as a “Miillerian-type” tumor by the 2016 World 
Health Organization guidelines, clear cell carcinoma of the 
urinary tract is a rare malignancy that can morphologically 
mimic metastatic ovarian clear cell carcinoma! Because of this, 
a thorough review of clinical history, careful evaluation of case 
material for diagnostic subtleties, and validation with immuno- 
histochemical studies may prove necessary for an accurate diag- 
nosis. Also, because of their near-identical morphologies, clear 
cell carcinomas of the urinary tract and ovary have historically 
been thought to have similar origins. In this chapter, we will 
review the epidemiology, clinical characteristics, and pathol- 
ogy of clear cell carcinomas of the urinary tract and ovary, and 
briefly clarify the most recent data regarding the histogenesis of 
urinary tract clear cell carcinoma. 


$227.2 Epidemiology and Clinical 
Characteristics 


Clear cell carcinoma of the urinary tract is a rare malignancy 
most commonly reported in the urinary bladder, though it has 
also been described in rare cases in the renal pelvis, ureter, ure- 
thra, and urethral diverticulum.'~ It occurs more commonly in 
females (female-to-male ratio of 2:1), and is seen across a broad 
age group, but most commonly among middle-aged and elderly 
patients, with a mean age of 57 years.'* There is no documented 
predilection for patients of differing ethnicities. Clinically, uri- 
nary bladder clear cell carcinoma usually presents with any 
combination of hematuria, dysuria, suprapubic pain, increased 
urinary frequency, or urine retention; cystoscopic examination 
reveals a mass lesion in most cases, most commonly appearing 
in the bladder neck or trigone and less commonly on the poste- 
rior wall of the bladder.'* Generally speaking, the diagnosis is 
associated with an aggressive clinical course and poor progno- 
sis, with metastasis to local lymph nodes and distant sites similar 
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to those observed in conventional urothelial carcinoma (bones, 
lung, liver, and peritoneum). However, low-stage exophytic 
tumors may have good outcomes if managed aggressively.” 

Ovarian clear cell carcinoma accounts for 5-25% of all epi- 
thelial ovarian carcinomas overall, with a prevalence in Japan 
(15-25%) that is approximately double that of North America 
and Europe (1-12%).’ It also occurs slightly more than twice as 
frequently among Asian women in the United States in compar- 
ison to Caucasian. Similarly to clear cell carcinoma of the uri- 
nary tract, adults in their fifth and sixth decades of life are most 
commonly affected. Clinically, patients with ovarian clear cell 
carcinoma most commonly present with non-specific lower 
abdominal symptoms and a unilateral pelvic mass, ranging in 
size from 3 to 20 cm, which is discovered by physical exam or 
through imaging studies." Ovarian clear cell carcinoma also has 
a strong association with the development of thromboembolic 
events, with an incidence of 11-27% of patients,” as wellasahigh 
frequency of observed hypercalcemia due to the production of 
parathyroid hormone-related peptide. Finally, ovarian clear 
cell carcinoma has its strongest association with endometriosis, 
which has been documented to coexist in 45-70% of cases," to 
the point where atypical endometriosis has been established as a 
risk factor and speculated as a precursor lesion." Perhaps due to 
its association with the above clinical syndromes, ovarian clear 
cell carcinoma usually presents at early stages, with 47-81% of 
cases presenting at stage I or II.’ Patterns of metastatic spread 
have not been well established specifically for ovarian clear cell 
carcinoma; however, available data suggests that, apart from 
intraperitoneal spread, hematogenous spread occurs most com- 
monly to retroperitoneal lymph nodes, the liver, and less com- 
monly the bones.!°”” 


3927.3 Histopathology 


The morphologic appearance of clear cell carcinoma of the uri- 
nary tract, in many ways, mimicks the carcinoma of the same 
name from the ovary. The tumor frequently displays one or 
more architectural patterns attributed to ovarian clear cell carci- 
noma, including tubulocystic, papillary, and solid-sheet/diffuse 
patterns. As is also the case with ovarian clear cell carcinoma, 
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the tubulocystic pattern is most common, whether it be as an 
exclusive growth pattern or as a component of a combination 
of patterns (Figure 27.1). The tubules in this pattern are vari- 
ably packed with respect to one another, variable in size and 
shape (some may be cystically dilated), and tubules may con- 
tain within them eosinophilic or basophilic secretions.’*'* The 
papillary pattern, which is second most common, is character- 
ized in both urinary tract and ovarian clear cell carcinomas by 
small, rounded papillae often exhibiting a large degree of stro- 
mal hyalinization (Figure 27.2). Finally, the solid-sheet or dif- 
fuse growth pattern in both ovarian and urinary tract clear cell 
carcinomas is the least common pattern and is characterized by 
solid growth of tumor cells.’”° 

The tumor cells in urinary tract clear cell carcinoma range from 
flat to columnar with some, similar to but perhaps less frequently 
than what is seen in the ovarian primary, exhibiting a “hobnail” 
configuration. Tumor cell cytoplasm is most commonly clear in 
the majority of the tumor, but, just as in ovarian clear cell carci- 
noma, some of the tumor cells may have a more oxyphilic cyto- 
plasm.''°'* A moderate to severe degree of cytologic atypia is 
expected in both entities, often with brisk mitotic activity. 

Though these lesions have remarkable similarities, there 
are morphologic findings that, if present, can help in distin- 
guishing one entity from another in cases where the primary 
location for a given lesion is in question. As previously stated, 
ovarian clear cell carcinoma has a strong association with 
concomitant endometriosis, with its origin sometimes being 
endometriotic cysts in the ovary or possibly abdominal or 
pelvic endometriotic implants that include those present on 
the urinary bladder.” In addition, and perhaps also related 
to its relationship with endometriosis, clear cell carcinoma 
of the ovary is also frequently seen coincident with conven- 
tional endometrioid carcinoma of the ovary. Clear cell carci- 
noma with its origin stemming from the urinary tract, on the 
other hand, has not been shown to be substantially associated 
with endometriosis or with a Miillerian remnant, but instead 
with concurrent urothelial neoplasia in up to 50% of cases in 
one case series.'* In addition, there are cases of urinary tract 
clear cell carcinoma in which a component of the tumor more 
closely resembles nephrogenic adenoma than ovarian clear 
cell carcinoma.'® In these cases a component of the tumor 
exhibits tubules and papillae without significant cytologic 
atypia, and tumor cells that demonstrate a lesser degree of 
clear cytoplasm, less hobnailing, and less mitotic activity.” A 
diagnosis of urinary tract clear cell carcinoma is usually made 
in these cases when the entirety of the tumor is examined and 
areas that appear more consistent with clear cell carcinoma are 
found. 


$227.4 Immunohistochemistry 


Immunohistochemically, there are many similarities between 
clear cell adenocarcinomas of the urinary tract and those of the 
ovary. Both lesions tend to stain positively for CAM 5.2, CK7, 
EMA, CA125, Leu-M1, and HNF-16.°” Both lesions can stain 
variably for CA125. As opposed to that of the ovary, clear cell 
carcinoma of the urinary tract tends to demonstrate positive 
staining for CEA (polyclonal) and variable staining for CK20, 


č OTable 27.1 Immunohistochemical distinction between clear cell 
carcinomas of the urinary tract vs. the ovary 


Marker Clear cell carcinoma of 


the ovary 


Clear cell carcinoma 
of the urinary tract 


CAM 5.2 + + 
CK7 + + 
CK20 H= = 
EMA T + 


CEA + — 
(polyclonal) 


B72.3 = + 
Leu-M1 oF ar 
CA125 a = 
HNF-1B + + 
PAX8 + + 
PAX2 H= H= 
CD10 = = 

GATA3 n= = 


CD10, and GATA3.°'*”~*5 Both ovarian and urinary tract clear 
cell carcinomas are frequently positive for PAX8 (Figure 27.3) 
and variably positive for PAX2.”°”” These immunohistochemical 
distinctions are tabulated in Table 27.1. 


927.5 Histogenesis of Clear Cell Carcinoma 
of the Urinary Tract 


Historically the histogenesis of clear cell carcinoma morpho- 
logically originating from the urinary tract has been a subject 
of controversy, with prevailing theories suggesting Miillerian, 
mesonephric, or urothelial origins. While the 2016 World 
Health Organization guidelines list clear cell carcinoma of the 
urinary tract as a “Miillerian-type” tumor, due to nearly iden- 
tical histology with ovarian clear cell carcinoma,’ the most 
recent molecular data does not support a true Miillerian ori- 
gin. Studies have found that clear cell carcinomas of the urinary 
tract share numerous molecular alterations with those seen 
in conventional urothelial carcinoma, such as gains of chro- 
mosomes 3, 7, and 17. In addition, identical patterns of non- 
random X-chromosome inactivation are seen in malignancies 
having both clear cell and conventional urothelial carcinoma 
components.'®'* Given this, along with the fact that many cases 
are seen coincidentally with foci of conventional urothelial car- 
cinoma, it appears most likely that clear cell carcinoma of the 
urinary tract is urothelial in origin. It is noteworthy, however, 
to reiterate that cases of ovarian-type clear cell carcinoma have 
been noted to arise out of endometriotic implants on or near the 
urinary bladder, and in these cases the origin is likely Müllerian. 


$227.6 Additional Diagnostic 
Considerations 


Beyond differentiating between a primary clear cell carci- 
noma of the urinary tract vs. that of the ovary, there are a 
handful of additional rare circumstances in which a primary 
clear cell carcinoma of the urinary tract may be difficult to 
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Histology of urinary tract clear cell carcinoma. Histomorphologic features of urinary tract clear cell carcinomas are essentially identical to the 
carcinoma of the same name originating from the ovary. Tumors are most often composed of clear cells in a tubulocystic pattern (A and B), followed by papillary 
(C), and solid or diffuse (D) patterns. Hobnailing is also a common feature (E), though it may not be to the extent seen in ovarian clear cell carcinomas. Occasional 


areas resembling nephrogenic adenoma may also be seen, with less cytologic atypia, a lesser degree of clear cytoplasm, less hobnailing, and less mitotic activity (F). 
Rarely, the majority of the tumor can resemble a nephrogenic adenoma. 
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from an endometriotic implant, and cases in which a clear 
cell carcinoma of the urinary tract mimics a nephrogenic ade- 


noma (Figure 27.4). 


distinguish from other lesions and vice versa. Two of these 
rare circumstances, discussed below, are the emergence of a 
true Miillerian clear cell carcinoma within the urinary tract 
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clear cell carcinomas of the ovary are essentially identical to those seen in clear 
cell carcinomas of the urinary tract, with tubulocystic (A), cystic (B), solid (C), 
and papillary (D) growths of cytologically clear cells which display occasional 
hobnail configuration. 
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£ Figure 27.3 Immunohistochemistry of clear cell carcinoma of the urinary 
tract (A). PAX8 is diffusely positive in these tumors (B). 


3 227.6.1 True Miillerian Clear Cell Carcinoma 
of the Urinary Bladder Arising From Endometriotic 
Implants and Other Millerian Elements 


As stated, ovarian clear cell carcinoma, or clear cell carcinoma 
of true Miillerian derivation, has a frequent association with 
concomitant endometriosis to the point that it has been con- 
sidered a risk factor for the development of ovarian clear cell 
carcinoma and speculated as a precursor lesion. There have 
been a number of cases of clear cell carcinoma within the uri- 
nary bladder that have arisen either in the vicinity of or directly 
associated with endometriosis, and also within Miillerian duct 
cysts or remnants and endosalpingiosis.’°** *° These cases pose 
a particular problem in that the clinical history may be apt 
to suggest a disease process primary to the normal tissues of 
the urinary bladder. However, the identification of associated 
Miillerian elements within sampled sections in the absence of 
associated urothelial neoplasia or areas of the tumor resem- 
bling nephrogenic adenoma may prove helpful in producing 
an accurate diagnosis in addition to immunohistochemistry 
(see Table 27.1). In cases where the entire lesion is composed 
of clear cell carcinoma that is morphologically indistinguish- 
able as being from either the urothelial or Millerian elements, 
immunohistochemical staining may provide the only practical 
means of discernment. 


3 227.6.2 Clear Cell Carcinoma of the Urinary 
Bladder Mimicking Nephrogenic Adenoma 


As discussed above, the presence of nephrogenic adenoma- 
like areas within the tumor may help in distinction between 
clear cell carcinomas of the urinary tract and ovary. Clear cell 
carcinomas of the urinary tract may have components that 
resemble nephrogenic adenoma, with less cytologic atypia, 
a lesser degree of clear cytoplasm, less hobnailing, and less 


d£ 2Figure 27.4 Nephrogenic adenoma of the urinary tract. Nephrogenic 
adenomas display similar architectural configurations and may mimic what are 
usually only focal components of urinary tract clear cell carcinomas. However, 
they should consistently have a minimal degree of cytologic atypia, less hob- 
nailing, a minimal degree of cytoplasmic clearing, and a low mitotic rate. 
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mitotic activity. Despite these areas, a diagnosis of urinary 
tract carcinoma can usually be made after the entirety of the 
tumor is examined and more atypical areas that appear more 
consistent with clear cell carcinoma (multiple clear cells, hob- 
nailing, hyperchromasia, and other nuclear atypia) are found. 
With that said, there have been reported cases in which the 
nephrogenic adenoma-like components are more than focal, 
and instead are diffusely present throughout a given lesion.” In 
the absence of suggestive cytomorphologic features of malig- 
nancy, as mentioned above, a high index of suspicion for this 
diagnosis should exist in cases where there is a clinical malig- 
nancy with the discordant histomorphology of nephrogenic 
adenoma and also in cases where a nephrogenic adenoma-like 
lesion exhibits muscle invasion, increased mitosis, or a signifi- 
cant degree of necrosis. In these cases, immunohistochemical 
staining has proven useful. In one study, PAX2 expression was 
more often seen in true nephrogenic adenoma (89%) than in 
the nephrogenic adenoma-like component of urinary tract 
clear cell carcinomas (29%) and the Ki67 proliferative index 
was significantly higher for nephrogenic adenoma-like clear 
cell carcinoma (10-80%, average of 33%) than for nephrogenic 
adenoma (0-5%, average of 2%).”! 
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$928.1 Introduction 


Urachal epithelial neoplasms are rare tumors that arise from 
the vestiges of the urachus, a structure that in utero connects 
the urinary bladder to the allantois.’°? Urachal carcinoma is 
rare, accounting for <1% of bladder cancers. Progress has been 
made in the understanding of the spectrum of urachal epithe- 
lial tumors, reflected in its expanded categories in the 2016 
WHO classification of genitourinary tumors (Table 28.1).'° 
The new classification recognizes urachal mucinous cystic 
tumors (MCTs), benign glandular tumors (villous adenoma 
and cystadenoma), and non-glandular tumors, in addition to 
the traditional non-cystic or solid adenocarcinomas. MCTs 
are now separated from the non-cystic tumors, with the for- 
mer classified in a manner similar to ovarian MCTs because 
of their favorable behavior.” Recently, we published a series 
and review detailing the clinicopathologic features of urachal 
non-glandular (transitional, squamous, or neuroendocrine) 
carcinomas.” 

Among the gynecologic tumors, ovarian MCTs overlap 
with their urachal counterparts not only in histology, but also 
in behavior and other pathologic characteristics." Urachal 
mucinous cystadenocarcinoma may rarely metastasize to the 
ovary and simulate a primary ovarian MCT.” Some urachal 
non-cystic adenocarcinomas may resemble gynecologic tumors 
at metastatic sites, such as the mucinous and enteric subtypes 
resembling mucinous and endometrioid carcinomas, respec- 
tively. Similar to urachal carcinomas, transitional and neuroen- 
docrine histologies are rare patterns in gynecologic tumors. But 
unlike urachal carcinomas, squamous cell is the most common 
pattern for lower gynecologic tract carcinomas. 


$928.2 Mucinous Cystic Tumors 
28.2.1 Urachal Mucinous Cystic Tumors 


Clinical Features 


The true incidence of MCTs of urachal origin is not known, 
since these are traditionally lumped in with non-cystic 
tumors. In the series by Amin et al.’ that included consulta- 
tion cases, 44% of urachal tumors were MCTs. The patients 


3S 9 Cystic and Solid Tumors of the Urachus vs. 
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4©Table 28.1 2016 WHO classification of epithelial neoplasms of the 
urachus'® 


Adenomas: 

+ Villous adenoma 

- Mucinous cystadenoma 

Adenocarcinomas: 

+ Non-cystic adenocarcinomas 

-© Enteric (intestinal) adenocarcinoma 

ucinous (colloid) adenocarcinoma 

- Signet ring cell adenocarcinoma 

- Adenocarcinoma, not otherwise specified 

ixed adenocarcinoma 

+ Cystic adenocarcinomas 

ucinous cystic tumor of low malignant potential 
- Mucinous cystadenocarcinoma 

Non-glandular neoplasms: 

+ Urothelial neoplasms 

+ Squamous cell neoplasms 

+ Neuroendocrine neoplasms 

+ Mixed-type neoplasms 

Mixed carcinomas 


g Table 28.2 Spectrum of urachal mucinous cystic tumors"? 


Tumor Definition 


Mucinous cystadenoma Cystic tumor lined by a single layer of mucin- 


ous columnar epithelium devoid of atypia 


Mucinous cystic tumor of 
low malignant potential 


Cystic tumor with areas of epithelial prolif- 
eration, including papillary formation and 
low-grade atypia 


Mucinous cystic tumor of 
low malignant poten- 
tial with intraepithelial 
carcinoma 


Cystic tumors with significant epithelial 
stratification and unequivocal malignant 
cytologic features and often with stroma- 
poor papillae and cribriform pattern 


Mucinous cystadenocar- Stromal invasion <2 mm and comprising 
cinoma with microinvasion <5% of the tumor 


Frankly invasive mucinous More extensive invasion 


cystadenocarcinoma 


have a wide age range (24-80 years old, mean 47), but younger 
patients may be involved for bladder urothelial carcinomas, 
and with a slight proclivity for females (F:M ratio = 1.7:1). This 
age predilection is similar for patients with urachal non-cystic 
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adenocarcinoma. Most MCTs are diagnosed incidentally or 
related to the presence of a mass lesion, in contrast to non- 
cystic adenocarcinomas, which are mainly symptomatic. 
Other symptoms of MCTs include hematuria, mucusuria, and 
pain. 


Pathology 


The size (0.8-8 cm) of urachal MCTs is about the same as ura- 
chal non-cystic adenocarcinomas.” The cyst lumen is often 
unilocular, but can also be multilocular, and contains copious 
mucin (Figure 28.1). Histologically, mucinous columnar cells, 
flat, attenuated, cuboidal, or pseudostratified cells, line the cystic 
cavity. Goblet cells may be present. Urachal MCT is classified 
histologically in an approach similar to ovarian MCTs, based 
on the degree of cellular atypia and architectural complexities of 
the lining, and the presence of stromal invasion (Table 28.2).’? 
The spectrum includes mucinous cystadenoma (Figure 28.2), 
mucinous cystic tumor of low malignant potential (MCTLMP) 
(Figure 28.3), and mucinous cystadenocarcinoma (Figure 28.4). 
MTCLMP is the most common type and may harbor intraepi- 
thelial carcinoma and microscopic invasion (<2 mm from the 
cyst wall and <5% of the tumor) (Figure 28.5). Similar to ovarian 
MCTs, a spectrum of grades can be present within a tumor; thus, 


sampling should be adequate to identify high-grade or invasive 
foci. The immunoprofile of urachal MCTs for CDX2 (+), CK7 
(+/-), CK20 (+), and B-catenin (-) is identical to urachal non- 
cystic adenocarcinomas. 


Prognosis 


The prognosis of urachal MCTs is significantly better than 
urachal non-cystic adenocarcinomas. In the series by Amin 
et al.,? no recurrence or metastasis occurred in urachal MCTs 
that included a few MCTLMPs with intraepithelial carcinoma 
and invasive cystadenocarcinoma after a mean follow-up of 41 
months. The progression-free survival of non-invasive MCTs is 
significantly better than non-cystic adenocarcinomas, validat- 
ing the distinction of these two urachal tumors. 

Pseudomyxoma peritonei (PMP) can occur as a complica- 
tion of urachal MCTs.'*'? Mucinous cystadenocarcinoma may 
spread into the peritoneum as carcinomatosis, characterized by 
infiltration of high-grade carcinoma cells admixed with mucin- 
ous deposits. PMP may also occur in non-invasive tumors 
(MCTLMP or intraepithelial carcinoma) perhaps due to rup- 
ture and leakage resulting in mucinous ascites or abdominal 
mucinous deposits that may have a paucity of tumor cells and 
that are low grade. 


£ Figure 28.1 (Aand B) Urachal mucinous cystic tumor (courtesy of Rodolfo Montironi). (C) Cyst lumen filled with mucin (courtesy of Rodolfo Montironi). 
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(A) Urachal MCTLMP. (B) Cyst lining shows stratification, papillations, and low-grade dysplasia. 


28.4 (Aand B) Urachal invasive cystadenocarcinoma. 
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© 28.2.2 Ovarian Mucinous Cystic Tumors 


Clinical Features 


Similar to urachal tumors, ovarian MCTs also represent a 
spectrum of benign to malignant neoplasms.'"'*”° About 
two-thirds of ovarian MCTs are benign or borderline tumors. 
Overall, mucinous carcinoma comprises about 5-10% of epithe- 
lial ovarian malignancies. This frequency has been decreasing 
as some mucinous carcinomas are being reclassified as intraepi- 
thelial carcinoma, borderline tumor, or metastasis from another 
primary. Among the benign ovarian tumors, mucinous cys- 
tadenoma represents about 15% of cases. Ovarian MCTs usu- 
ally involve younger women (median age range 36-50), but can 
develop in adolescents to elderly patients. Presentation is mainly 
due to pelvic or abdominal mass or pain. CEA is more often ele- 
vated in ovarian MCTs (88%) than in non-mucinous tumors. 

In recent years, two clinicopathologic scenarios in ovarian 
MCTs have become uncommon." First, PMP arising from bor- 
derline MCT is nowa vanishing diagnosis, as itis being recognized 
that ovarian involvement in PMP is likely due to a primary appen- 
diceal mucinous tumor. Second, disseminated primary ovarian 


carcinoma has become infrequent, as most of these tumors are 
diagnosed at an early stage and with excellent prognosis. 


9Pathology 


Ovarian MCTs can grow to a very large mass of up to 50cm 
(mean 18cm), and with the large size provoking its diagno- 
sis (Figure 28.6). Most (80%) of ovarian MCTs are unilateral. 
Histologically, the cysts are lined by mucinous (endocervical, 
gastric foveolar, or intestinal) neoplastic cells. Occasional gob- 
let, neuroendocrine or Paneth cells may also be present. The 
tumors are classified based on the degree of cellular atypia and 
architectural complexities of the cyst epithelia and by the pres- 
ence and extent of invasion (Table 28.3).'* Cystadenoma has a 


©Table 28.3 Spectrum of ovarian mucinous cystic tumors! 

+ Cystadenoma 

+ Mucinous borderline tumor/atypical proliferative mucinous tumor 
+ Mucinous borderline tumor with intraepithelial carcinoma 

+ Mucinous borderline tumor with microscopic invasion 


+ Mucinous carcinoma 


d£ 2Figure 28.5 (A) Urachal MCTLMP with intraepithelial carcinoma. (B) Cyst lining shows high-grade dysplasia and with no invasion. 


Figure 28.6 (A) Ovarian mucinous cystic tumor. (B) Ovarian mucinous cystadenoma deflated to its thin wall after releasing the mucin content. 
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simple lining with no significant nuclear atypia or stratification 
(Figure 28.7). Rarely, cystadenoma may have a dense fibromus- 
cular stroma (cystadenofibroma). Mucinous borderline tumor 
(MBT) or atypical proliferative mucinous tumor has a cyst lining 
that shows stratification, tufting, or villiform architecture with 
mild to moderate nuclear atypia (Figure 28.8). MBT with intraep- 
ithelial carcinoma is defined by the presence of frank high-grade 
cells confined within the basement membrane (Figure 28.9). 
MBT with microinvasion has the presence of stromal invasion 
<5 mm in size (Figure 28.10). Cystadenocarcinoma has the pres- 
ence of frank invasion at least 5 mm in size (Figure 28.11). 

The stromal invasion in mucinous carcinoma can be conflu- 
ent (expansile) or infiltrative, with the latter encountered more 
in metastatic carcinomas of the ovary. Stromal extravasation of 
acellular mucin (pseudomyxoma ovarii) is present in about 20% 
of MCTs, although this feature is also more often associated with 
mucinous carcinoma from another sites involving the ovary. 
Mural nodules of different histologies can be present within 
MCTs, such as anaplastic carcinoma composed of pleomorphic 
or spindle carcinoma cells or sarcomatous nodules composed 
of rhabdomyosarcoma or undifferentiated sarcomas. Reactive 
pseudosarcomatous mural nodules composed of spindle cells 
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Figure 28.8 (A) Ovarian mucinous borderline tumor. (B) 
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with epulis-type giant cells may also be present. In about 10% of 
cases, ovarian MCTs are associated with Brenner tumor or tera- 
toma (Figures 28.12 and 28.13).” These coexistences indicate 
the varied origin of ovarian MCTs and that a small subset may 
represent germ cell tumor (teratoma). MCTs may also arise from 
endometriosis, which may be seen admixed with the tumor. 

Most ovarian MCTs are positive for CK7 and with variable 
CK20 staining. CDX2 can be positive in a subset of cases. The 
immunoreactivity for CK7, CK20, and CDX2 overlaps with gas- 
trointestinal and urachal adenocarcinomas. PAX8 is positive in 
about half of MCTs, which can be helpful in its diagnosis. This 
staining with PAX8 is lower than observed in ovarian serous, 
endometrioid, and clear cell carcinomas (95-100%). Among 
ovarian MCTs, about 30-75% show KRAS mutation and about 
20% show HER2 amplification.” p53 is mutated in a subset of 
tumors whereas BRCA is not. 


Prognosis 

The vast majority of ovarian MCTs are diagnosed as organ- 
confined (stage I). MBT has an excellent prognosis with a 
reported overall survival of 95-100%. Currently, the data is not 
sufficient to elucidate the behavior of MBT with intraepithelial 
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©Figure 28.9 Ovarian mucinous cystic tumor with intraepithelial carcinoma. ©Figure 28.10 Ovarian mucinous cystic tumor with intraepithelial carci- 
noma and microinvasion. 
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Figure 28.11 Ovarian cystadenocarcinoma. Figure 28.12 Ovarian mucinous cystadenoma and Brenner tumor. 


carcinoma or microinvasion, although it is likely these tumors 
also behave favorably. Overall, ovarian mucinous carcinoma has 
a good prognosis with 5-year disease-specific survival of 91% 
(compared to 76% for ovarian serous carcinoma). Metastatic 
mucinous ovarian carcinoma represents only <5% of all ovarian 
carcinomas. The presence of mural nodules, if confined within 
the ovarian MCT, does not lead to an unfavorable outcome. 
However, a greater proportion of anaplastic or sarcomatous 
nodules with invasion into surrounding tissues or with higher 
stage have poorer outcomes. 

When diagnosing ovarian MCTs, exclusion of secondary 
involvement by mucinous carcinoma from another site should 
be made. Features that favor metastasis include small tumor 
size (<10 cm), bilaterality, surface involvement, and infiltrative 
growth. The presence of pseudomyxoma ovarii in association 
with PMP is most often a metastasis by appendiceal MCT to the 
ovary (Figure 28.14). 
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Figure 28.14 Pseudomyxoma ovarii. 


28.2.3 Comparison of Urachal and Ovarian 
Mucinous Cystic Tumors 


In addition to their morphologic resemblance, urachal and 
ovarian MCTs share other features. Both tumors arise at a 
younger age, most are non-malignant (benign and borderline), 
and have favorable prognoses relative to other tumors from the 
same sites. For both urachal and ovarian MCTs, data is insuf- 
ficient to address the prognostic impact of intraepithelial carci- 
noma and microinvasion. Interestingly, both tumors also show 
immunoreactivity for the intestinal marker CDX2 and in con- 
trast to lower GI tract adenocarcinomas, have a higher degree of 
CK7 staining. Interestingly, a subset of both ovarian and urachal 
MCTs may harbor KRAS mutation.” 

Urachal mucinous cystadenocarcinoma may metastasize 
to the ovary and mimic a primary ovarian MCT.” Some of 
these patients present with the clinical impression of an ovarian 
primary tumor. The ovarian involvement is often bilateral and 
with associated PMP. The features associated with the diagnosis 
of involvement of non-ovarian mucinous carcinoma (enumer- 
ated above) are helpful in the diagnosis. In addition, PAX2 and 
PAX8, which are expressed in less than half of ovarian MCTs,° 
may be useful, although these markers have not been extensively 
studied in urachal MCTs. 

Differences exist between urachal and ovarian MCTs. In terms 
of size, ovarian MCTs are usually large and can be massive, a fea- 
ture not associated with urachal MCTs. Secondary involvement 
of mucinous carcinoma from another site is much more com- 
mon in the ovary and is always taken into consideration before 
making a diagnosis of primary ovarian MCT. For urachal MCT, 
secondary involvement by another mucinous carcinoma (and 
forming a cystic tumor at the bladder dome) is highly unlikely. 
However, involvement of non-cystic adenocarcinomas of blad- 
der or lower intestinal tract origin should always be excluded in 
solid tumors using a set of diagnostic criteria (discussed below). 
In terms of histology, while the presence of signet ring cells is 
a recognized pattern in urachal cystadenocarcinoma, in the 
ovary, this is more often associated with metastasis, such as from 
gastric carcinoma (Krukenberg tumor) or other non-ovarian 
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¢9 Figure 28.16 Villous adenoma. 


signet ring cell carcinomas (Figure 28.15).*’*? Unlike urachal 
MCTs, which are accepted as developing from the epithelium of 
urachal remnants, the exact origin of ovarian MCTs is still not 
clear. Histologically, a subset of ovarian MCTs can be admixed 
with Brenner tumor, teratoma, or endometriosis, indicating that 
it may arise not only from the surface epithelium of the ovary.” 
Also unlike urachal MCT, a subset of ovarian cystadenoma may 
have a stromal component (mucinous cystadenofibroma). 


$228.3 Urachal Non-cystic Glandular Tumors 
& 928.3.1 Villous Adenoma 


About 50 cases were reported in the urinary system, but only a 
minority of these was documented to be truly urachal.**-** The 
patients were from 23 to 94 years old (mean 62-69.6). Most pre- 
sent with hematuria and irritative urinary symptoms and muco- 
suria are rare. Histology is similar to their more recognized 
colonic counterpart. The tumor is sessile and shows elongated 
finger-like fronds with central fibrovascular cores lined by pseu- 
dostratified columnar epithelium containing variable intracy- 
toplasmic mucin and goblet cells (Figure 28.16). The epithelium 
exhibits nuclear stratification, crowding, hyperchromasia, and 
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mitosis. Mucin is often copious and may dissect the underlying 
stroma and mimic an invasive carcinoma. Villous adenoma is 
usually CK20 + and CEA +, and about half are CK7 +, a pattern 
similar to intestinal adenocarcinoma. 

About 35% of villous adenomas are associated with adeno- 
carcinoma. Diagnosis of villous adenoma should be made with 
great caution without generous or complete sampling. 

The prognosis of pure villous adenoma is excellent and it is 
completely cured with surgical excision. However, villous ade- 
noma associated with invasive adenocarcinoma may recur or 
metastasize, and warrants more aggressive therapy. 


& 228.3.2 Urachal Adenocarcinoma (Non-cystic 


Adenocarcinoma) 
Clinical Features 


Urachal adenocarcinomas have been reported in patients 20 to 
90 years old, and peak in the 50s (mean 50-53), which is younger 
than in bladder urothelial carcinoma and adenocarcinoma 
patients.’ **’ There is slight predilection for men (MF ratio = 
1.4-1.7:1). Most patients (about two-thirds) present with hema- 
turia. Other symptoms include umbilical or pelvic pain, mass, 
and weight loss. The presence of mucin in urine, suggested to be 
indicative ofurachal adenocarcinoma, is uncommon in contem- 
porary series (4-17%). About 8% of patients are asymptomatic. 
Serum CEA antigen levels may be elevated in >50% of patients 
(median 36 ng/ml) and CA125 levels may also be increased in 
some patients with abdominal carcinomatosis. 


Criteria for Diagnosis of Urachal Adenocarcinoma 


Because of the histologic overlap with other adenocarcinomas 
and the spatial proximity of the bladder and colorectum, a set of 
diagnostic criteria has to be followed to ensure accuracy in the 
diagnosis of urachal adenocarcinoma. +>! We have proposed cri- 
teria on the basis of the more inclusive criteria by Gopalan et al.° 
(Memorial Sloan-Kettering Cancer Center) and proposals made 
by authors from MD Anderson Cancer Center (Table 28.4).° 


Molecular Features 


Urachal adenocarcinoma shares genomic alteration with colonic 
adenocarcinoma. Genomic alterations that can activate the 
MAP-kinase pathway have been described.*°** ” Mutations in 
KRAS (26%), BRAF (9%), NRAS (5%), and NF1 (19%) have been 
reported in urachal adenocarcinoma. Interestingly, KRAS muta- 
tion is common in the mucinous subtype of adenocarcinoma, 
similar to lung mucinous adenocarcinoma.’ The presence of 
a KRAS mutation as an indication against EGFR tyrosine kinase 
inhibitor therapy remains to be established. A well-documented 
case of metastatic urachal carcinoma of the lungs with EGFR 
amplification and wild-type KRAS showed a response to anti- 
EGFR monoclonal antibody treatment. Genomic alterations 
that can activate the Wnt/B-catenin pathway have also been 
described in urachal adenocarcinoma. Mutations in APC (25%) 
and RNF43 (14%) have been reported.” APC truncating muta- 
tions are frequent in colonic adenocarcinomas. Chromosome 
12p amplification resembling that in testicular germ cell tumor 
has been identified in some urachal adenocarcinomas.” 


¢°Table 28.4 Criteria for pathologic diagnosis of urachal adenocarcinoma! 
1. Location of the tumor in the dome/anterior wall 
2. Epicenter of carcinoma in the bladder wall 


3. Absence of widespread atypical intestinal metaplasia, cystitis/glandula- 
ris beyond the dome/anterior wall 


4. Absence of urothelial neoplasia in the bladder 


5. Absence of a known primary elsewhere 


3 Figure 28.17 Non-cystic urachal adenocarcinoma. 


Histologic Subtypes of Non-cystic Adenocarcinoma 


Non-cystic urachal adenocarcinomas should be separated from 
the MCTs (Figure 28.17) (discussed below). This adenocarci- 
noma exhibits solid and infiltrative growth (Figure 28.18). The 
subtypes include enteric (intestinal), which has a predominant 
histologic pattern of stratified columnar epithelium similar to 
that of colorectal adenocarcinoma (Figure 28.19). The mucinous 
subtype shows predominance of pools of mucin, with at least 
focal clusters of malignant epithelium associated with it or float- 
ing therein. Mucin can be copious (colloid type) (Figure 28.20). 
Cells often contain intracytoplasmic mucin and individual or 
small clusters of signet-ring cells may be seen floating in the 
mucin pool. Mixed is when neither enteric nor mucinous histol- 
ogies predominate. Not otherwise specified is when they are not 
readily classifiable as enteric or mucinous. The signet-ring cell 
subtype shows predominantly signet ring cells in a tumor that 
exhibits widespread and permeative growth; infiltration may be 
diffuse or extensive (linitis plastica-like). 

Most adenocarcinomas are mucinous (50%), followed by 
enteric (24%), mixed (10%), NOS (9%), and signet-ring cell 
(7%). The adenocarcinoma may also be admixed with a minor 
non-glandular carcinoma component (4-8% of cases). 


Immunohistochemistry 


CDX2 is commonly expressed in urachal adenocarcinomas, 
and staining can be diffuse, even in non-enteric subtypes 
(Figure 28.21). Nuclear localization of B-catenin occurs in 
about 6%; however, diffuse nuclear reactivity argues against its 
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isha non-cystic adenocarcinoma (A) mucinous type, (B) intestinal type, (C) signet-ring cell type, and (D) adenocarcinoma, not otherwise 


specified type. 


diagnosis.°“! CK20 is generally + and CK7 is + in ~60% of ura- 
chal adenocarcinoma. Thus, diffuse nuclear -catenin and CK7 
may have value in differentiating urachal adenocarcinoma of 
the enteric subtype (nuclear b-catenin -, CK7 +/-) from colo- 
rectal adenocarcinoma (diffuse nuclear B-catenin +, CK7 -) 


(Figure 28.22). It should be noted, however, that B-catenin is dif- 
fusely expressed in the cytoplasm of urachal adenocarcinoma, 
and nuclear localization is sometimes difficult to interpret. 
PSA and PSAP are not expressed, and p63 is rarely + in ura- 
chal adenocarcinoma; this profile is useful when distinguishing 
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£ Figure 28.20 (A) Colloid carcinoma. (B) Clusters of mucinous and signet-ring cells floating in a mucinous pool. 


CDX positivity. 


prostate adenocarcinoma from pure bladder or urachal adeno- 
carcinoma and urothelial carcinoma with glandular differentia- 
tion, respectively. Urachal adenocarcinoma may exhibit some 
degree of immunoreactivity to P501S (prostein) and prostate- 
specific membrane antigen (PSMA), and these markers should 
be used with caution when distinguishing urachal from prostate 
adenocarcinoma.” 


Staging of Urachal Carcinoma 


Several staging systems have been proposed for urachal carci- 
noma (e.g. Sheldon, Mayo, Ontario, TNM system),”°”“> but so 
far their prognostic relevance, particularly of the individual 
stage substratification, has yet to be validated in large series. 
Studies suggest prognostic utility, but are mainly influenced by 
grouping the higher and the lower stages for analysis. Staging 
for urachal carcinoma appears to be more relevant when sim- 
ply dichotomized to those confined to urachus, bladder, and 
perivesical tissue (surgical specimen) and those that have spread 
to the peritoneum and other organs. 


Prognosis 


Prognosis of non-cystic urachal carcinoma is poor and most 
large contemporary studies show a 5-year survival of around 


45-50%. Independent predictors of outcome include tumor 
spread outside the bladder, adjacent organs, abdominal wall, 
and metastasis, and presence of residual disease. Metastasis 
occurs in 32-39% of patients, with 20-26% at the time of cys- 
tectomy and 39-48% on follow-up after cystectomy. Common 
sites of metastasis include the lungs (22%), bone (22%), liver 
(16%), lymph nodes (11%), and peritoneum (11%); metas- 
tasis to multiple sites is common with advanced stage. Local 
recurrence occurs in 18% of patients. An unusual phenomenon 
of tumor seeding may rarely occur after resection of urachal 
carcinoma. Multiple recurrences may develop along the lower 
urinary tract with morphology similar to the primary urachal 
tumor, and rarely occur, even with a non-invasive urachal 
adenocarcinoma. 

Compared to bladder urothelial carcinomas with a simi- 
lar stage, urachal adenocarcinoma has a significantly longer 
median cancer-specific survival (45 vs. 27 months). Compared 
to bladder adenocarcinoma, urachal tumors tend to develop 
at an earlier age, have lower-grade lesions, and have more dis- 
tant metastases. Survival for urachal adenocarcinoma has been 
shown to be significantly better than bladder adenocarcinoma 
in multivariate analysis after controlling histology, grade, stage, 
and type of surgery. 


28.3.3 Comparison of Urachal Non-cystic and 
Gynecologic Glandular Tumors 


The morphology of urachal non-cystic adenocarcinomas dif- 
fers from most of the gynecologic glandular tumors, including 
serous, clear cell, and mesonephric carcinomas.'*” Both behav- 
ior and prognosis of urachal and gynecologic carcinomas are 
strongly influenced by the spread (stage) of the disease. Among 
the subtypes, urachal adenocarcinoma, mucinous subtype may 
resemble mucinous carcinomas of the ovary, cervix, or endo- 
metrium. Cervical mucinous adenocarcinoma, which is related 
to HPV, is mostly p16 positive. Also, urachal adenocarcinoma, 
intestinal subtype may resemble endometrioid carcinomas of 
ovary and uterus. Endometrioid carcinoma may have squamous 
or rare secretory features, exhibit villoglandular growth and the 
majority express PAX8. p16 and PAX8 have not been extensively 
studied in urachal carcinoma. 
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3228.4 Non-glandular Tumors 
8 928.4.1 Criteria for Diagnosis 


Non-glandular morphologies such as urothelial, squamous, 
and neuroendocrine may occur in urachal carcinoma: (a) in 
pure form, (b) as the predominant pattern admixed with focal 
adenocarcinoma, and (c) as a minor component admixed with 
predominant adenocarcinoma.'” Adenocarcinomas with a 
focal non-glandular component are diagnosed using the same 
criteria as pure adenocarcinoma. Pure and mixed predominant 
non-glandular urachal carcinomas, however, should be diag- 
nosed using different criteria from that of pure adenocarcinoma 
(Table 28.5). So far, ~45 non-glandular urachal carcinomas have 
been reported in the literature. 

The reasons for having a different set of criteria for 
non-glandular carcinomas are: (1) supra/extravesical location 
is more common, (2) concomitant urothelial tumors can be 
present in the urinary tract and separate primary (urothelial) 
tumor should be allowed, (3) cystic or cavitary growth is com- 
mon, (4) ulceration of urachal tumors to bladder mucosa may 
occur and a sharply demarcated growth opposing the surface 
is helpful, and (5) the presence or absence of cystitis cystica and 
glandularis are irrelevant. Of note, use of these criteria may 


exclude advanced-stage non-glandular tumors, similar to that 
in adenocarcinoma. 


$228.4.2 Urothelial Carcinoma 


About 25 cases of urachal urothelial carcinoma have been 
reported.'’“** The patients are from 21 to 85 years old (mean 
57.5) and more often are men (M:F = 3:1), similar to blad- 
der urothelial carcinomas. Hematuria is the most common 


c£ Table 28.5 Proposed criteria for pathologic diagnosis of urachal non- 
glandular carcinoma’? 


Diagnosis requires 1-3 and any one of 4-6 
1. Located at dome, anterior wall, or midline supravesical area to umbilicus 
2. Epicenter away from bladder surface 


3. No primary tumor elsewhere, except urothelial carcinoma in the GU 
tract 


4. Closely related to urachal remnant 
5. Tumor does not involve an intact bladder mucosa 


6. Cystic/cavitary with intraluminal urothelial papillae or with reverse 
invasive front” 


“Sharply demarcated growth opposing the surface around mucosal 
involvement 


d£ Figure 28.22 (A) B-catenin in urachal adenocarcinoma with cytoplasmic staining and no nuclear localization. (B) B-catenin in colonic adenocarcinoma with 
nuclear localization. (C) Diffuse CK7 positivity in urachal adenocarcinoma intestinal subtype. 


tic urothelial urachal remnants. 


presentation. Other symptoms are abdominal pain or mass 
(including around the umbilicus) and urinary frequency. The 
tumor averages 4.7 cm in size and is often cystic or cavitary. 
Histology is similar to urothelial carcinoma of the urinary 
tract, including presenting with variant urothelial carcinoma 
morphology (e.g. sarcomatoid, rhabdoid, micropapillary, clear 
cells, lymphoepithelioma-like, etc.) or may have a focal adeno- 
carcinoma component (Figure 28.23). Intraurachal papillary 
urothelial or in situ carcinoma may be seen, including dysplas- 
tic urothelium in scattered urachal remnant foci. Prognosis 
appears to be poor, as most tumors present with a higher stage. 
On follow-up, 45% had recurrence and/or metastasis and 38% 
had died of disease. 


3 28.4.3 Squamous Cell Carcinoma 


So far, only <15 cases of urachal carcinomas with squamous dif- 
ferentiation have been reported: 12 pure squamous cell carcino- 
mas and 2 mixed tumors.'**”** The patients range in age from 
24 to 87 years old and the tumor is more common in men (M:F 
ratio = 1.8:1). Symptoms include hematuria, abdominal pain or 
mass (including around the umbilicus), urinary frequency, and 
dysuria. The tumor may present as a bulky mass, and range from 
3 to 22 cm (mean 9.3 cm) in size. Similar to urothelial urachal 
carcinoma, the tumor is commonly cystic or cavitary. Histology 
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is similar to squamous cell carcinoma of other sites, including in 
the urinary tract. 


8 928.4.4 Neuroendocrine Carcinoma 


Urachal neuroendocrine carcinoma is exceedingly rare and 
so far only six cases have been described.” The patients 
ranged in age from 31 to 76 years old (mean 59) and included 
three men and three women. Symptoms included hematuria 
and pain. Tumors ranged from 2.5 to 7 cm (mean 4.8 cm) in size 
and showed a central necrotic area. Five were small cell carci- 
nomaand one wasa large cell carcinoma, similar in morphology 
to neuroendocrine carcinoma in other organs (Figure 28.24). 
Three of the six tumors had a focal adenocarcinoma compo- 
nent. Prognosis appears poor as four of the five patients with 
follow-up had metastasis and were dead of the disease within 30 
months (mean 19.5). 


8 928.4.5 Comparison of Urachal and 
Gynecologic Non-glandular Tumors 


Similar to urachal carcinomas, transitional and neuroendo- 
crine histologies are rare or considered unusual patterns in 
gynecologic tumors." Primary transitional carcinoma may 
occur in the ovary (malignant Brenner), fallopian tube, or 
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£ Figure 28.24 (A) Urachal neuroendocrine carcinoma. 


synaptophysin. 


Bartholin gland. Primary neuroendocrine carcinoma may arise 
from the ovary (small cell carcinoma, pulmonary type), uterus 
(e.g. carcinoid, small cell, large cell), cervix, vagina, or vulva. 
Unlike urachal carcinoma, where it is a very rare pattern, squa- 
mous cell is the most common histology for cervical, vaginal, 
and vulvar carcinomas." Cervical squamous cell carcinoma is 
considered the second or third most common cancer in women. 
Rarely, squamous cell carcinoma may arise from an ovarian 
dermoid cyst. 
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¿` of the Vulva 


929.1 Introduction 


The vulva is an anatomically complex area with a specific mor- 
phology due to the conjunction of the genital, the urinary, 
and the gastrointestinal tracts.! Microscopically it shows dif- 
ferent types of epithelium and a variety of adnexal structures. 
Vulvovaginal symptoms, especially itching, pain, and dyspareu- 
nia are a frequent cause of clinical consultation.’ A correct diag- 
nosis can be challenging due to the different conditions that 
can involve the vulva. The International Society for the Study 
of Vulvovaginal Diseases (ISSVD) has standardized the classi- 
fication and terminology of vulvar dermatoses. Currently, two 
classifications are being used by vulvar pathologists: the 2006 
and the complementary 2011 classifications as an approach to 
clinical diagnosis.” 

In this chapter, the most representative vulvar dermatoses are 
revised, with a major focus on the differential diagnosis and the 
histological similarities and differences, to achieve the correct 
diagnosis. 


929.2 Vulvar Inflammatory Lesions with a 
Predominant Spongiotic Pattern 


The term spongiotic or eczematous dermatitis includes a num- 
ber of regularly encountered diseases, which have in common 
the presence of epidermal spongiosis. The most frequent symp- 
toms are erythema and pruritus, followed by stinging, burning, 
or pain, but it can be asymptomatic.” The characteristic signs 
at clinical examination are erythema, lichenification, and epi- 
thelial disruption.’ Self-manipulation of the lesions or intensive 
hygiene practices can impair or mask the dermatitis. Scratching 
can result in overlapping changes of lichen simplex chronicus 
or even a superinfection with bacterial or fungal organisms. 
Etiologically, spongiotic dermatitis can be endogenous, which 
includes atopic dermatitis and lichen simplex, or exogenous, e.g. 
contact dermatitis.° 

The main histological features of eczematous dermatitis are 
epidermal spongiosis and a lymphocytic infiltrate in the der- 
mis, with occasional eosinophils. The histological findings can 
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change at different stages of the lesion: in the acute phase, epithe- 
lial vesicles can be observed, in the subacute phase hyperkerato- 
sis is frequent, and in the chronic phase epidermal hyperplasia 
is common.’ The histological features of all entities in this group 
can coexist or overlap, making the diagnosis a challenge in some 
cases. 

Atopic dermatitis is a hypersensitivity condition that causes 
an exaggerated response to common cutaneous antigens. The 
histological examination does not show specific changes, so the 
clinical history is essential to realize a correct diagnosis.’ 

Lichen simplex chronicus is not a specific disease, but, rather, 
a lesion associated with vulvar itching, which can be caused 
by different conditions. Primary lichen simplex chronicus 
is considered a vulvar-localized form of atopic dermatitis.’ 
The constant scratching causes skin irritation and infections. 
Clinical examination shows mucosal thickening and poorly 
defined lichenified plaques, often with overlapped erosions. 
Hyperpigmentation or depigmented scars in patients with exco- 
riations in the dermis are also frequent.**° Histological features 
include spongiosis, hyperkeratosis with hypergranulosis, and 
acanthosis (Figure 29.1). A chronic lymphocytic infiltrate in the 
dermis is common and also some intraepidermal inflammatory 
infiltrate can be found; neutrophils can be present when there is 
excoriation. Other findings include elongated rete ridges with 
a psoriasiform pattern. The differential diagnosis includes fun- 
gal infections, psoriasis, and other chronic eczematous lesions. 
Fungal infections can have a similar histological pattern that can 
simulate lichen simplex chronicus, but intraepithelial neutro- 
phils are frequent. Specific stains allow the identification of the 
micro-organisms. Psoriasis can be differentiated from lichen 
simplex chronicus by the presence of more regular hyperplasia 
of the rete pegs, hypogranulosis, and plaque-like parakeratosis. 
As lichen simplex chronicus can be a histological reaction sec- 
ondary to continuous scratching, other concomitant pruritic 
disease should always be considered. 

Contact dermatitis is frequent in the vulva. It may be caused 
by irritants or allergens. Irritant contact dermatitis is the most 
common vulvar dermatitis and it is due to contact with anumber 
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© Figure 29.1 Lichen simplex chronicus: marked hyperkeratosis with hyper- 
granulosis and acanthosis with focal spongiosis. 


of toxic substances without previous sensitization. There are 
numerous irritants (sweat, semen, menstruation, some topical 
treatments, exaggerated hygienic practices, friction, heat, use 
of tight clothes) and allergens (hygienic products, topical treat- 
ments, preservatives, etc.) able to produce damage to the skin.” 
The most common symptom is intense itching, but burning, 
pain, or stinging are not infrequent. The physical examination 
shows mild or severe erythema that may affect the entire vul- 
var and perianal area, and excoriation is not uncommon, due 
to the itching. The intense scratching can lead to lichenification 
of the skin. Histologically, the acute phase is characterized by 
the presence of lymphocytes in the papillary dermis, sometimes 
accompanied by some eosinophils and epidermal spongiosis 
with epithelial vesicles. The subacute phase is characterized by 
psoriasiform acanthosis in addition to spongiosis. Mild hyper- 
keratosis and hypergranulosis are frequent; this last character- 
istic is a significant difference from psoriasis. In the chronic 
phase the main feature is epidermal hyperplasia, and the hyper- 
keratosis and hypergranulosis are marked at this phase. The dif- 
ferential diagnosis depends on the phase of the disease. In the 
acute phase, the principal differential diagnoses are herpes sim- 
plex, candidiasis, erythema multiforme, fixed eruption, erosive 
lichen planus, or bullous autoimmune disease. With chronic 
phase atopic dermatitis, lichen simplex chronicus and psoriasis 
should be considered. " 


929.3 Vulvar Inflammatory Lesions with a 
Predominant Acanthotic Pattern 


The most frequent vulvar lesion showing acanthosis is lichen 
simplex chronicus, which has been described in the previous sec- 
tion, because it is commonly associated with spongiosis. 
Psoriasis is a chronic skin disease and several types can show 
vulvar involvement (psoriasis vulgaris, and flexural and pustu- 
lar psoriasis). Isolated vulvar involvement is unusual and the 
presence of lesions in other areas is helpful in the diagnosis.‘ The 
main symptoms are pain, itching, and erosions. The labia majora 
and pubis are the most frequent locations, but the flexural 
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continuous parakeratosis. 


subtype may involve inguinal folds and thighs. Clinically, pso- 
riasis vulgaris shows well-delimitated erythematous plaques, 
but the typical silver scale covering the lesions is less frequent 
in the vulva. Flexural subtypes are frequently macerated or fis- 
sured. Pustular psoriasis shows erythematous crusted plaques 
with superimposed pustules. The classical histological lesion 
is “psoriasiform” regular acanthosis with elongated rete pegs 
(Figure 29.2). Parakeratosis and intraepidermal pustules or 
Munro microabscesses are frequent. Pustular psoriasis shows 
more prominent Munro abscesses, with frequent formation of 
macropustules and pustules of Kogoj (collections of neutrophils 
with spongiosis in the epidermal layer). The main differential 
diagnosis is fungal infection by Candida albicans, which can be 
excluded with a PAS stain. Eczematous dermatitis and lichen 
simplex chronicus show hypergranulosis and diffuse spongio- 
sis, unusual features in psoriasis. Drug reactions can show a pso- 
riasiform pattern, but eosinophilic infiltrate is abundant. Reiter 
syndrome can be morphologically similar to pustular psoriasis. 
Seborrheic dermatitis and tinea cruris should also be included 
in the differential diagnosis. 


929.4 Vulvar Inflammatory Lesions with a 
Predominant Lichenoid Pattern 


Lichen sclerosus is a common chronic inflammatory disorder 
that typically involves the vulva. Its actual incidence is difficult 
to determine because many cases are asymptomatic and differ- 
ent physicians participate in its treatment.” It is more frequently 
diagnosed in postmenopausal women, but can also be seen in 
children.!*" Its etiology remains unknown, but is probably mul- 
tifactorial. There is some familial aggregation. It is considered 
an autoimmune disease because some HLA types are more com- 
mon in these patients (HLA-DQ7 in adults and, less frequently, 
HLA-DQ8 in children) and sometimes the patients can show 
other autoimmune lesions such as thyroiditis, vitiligo, or perni- 
cious anemia.'*!” The main symptom is itching, but patients can 
have dyspareunia, burning sensation, dysuria, superinfections, 
or even constipation due to the perianal involvement. The most 


frequent location is the skin around the clitoris, but the disease 
may extend to the perianal region forming a classic “figure of 
eight.” Extra-anogenital involvement is rare, and it is more fre- 
quent in children than in the adult population.” In early stages, 
white and well-defined papules and plaques are the most com- 
mon finding; purpura, fissures, and erosions can be seen due 
to the fragility of the skin, which can acquire the appearance 
of “cigarette paper” (Figure 29.3). When the sclerosis is more 
developed marked changes such as synechiae or even complete 
disappearance of the labia minora may be found. The histologi- 
cal features can change according to the different stages of the 
disease or even in different areas of the same lesion. The early 
stages show basal layer vacuolization at the dermo-epidermal 
junction, occasional necrotic keratinocytes, and a band-like 
inflammatory infiltrate that is composed mainly of lymphocytes 
and scant histiocytes. In more advanced phases there is sclero- 
sis, with hyalinization of collagen bundles in the reticular and 
papillary dermis, with a variable amount of inflammatory band- 
like infiltrate under the sclerosis (Figure 29.4). Although atro- 
phy is described as typical of lichen sclerosus, hyperkeratosis 
and epidermal hyperplasia are frequent. When scratching con- 
tinues over time, lichen simplex may be associated with lichen 
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© Figure 29.3 Lichen sclerosus: symmetrical white lesions involving the 
skin around the clitoris, with extension to the perianal region making a classic 
“figure of eight.” 
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sclerosus. Lichen sclerosus is linked to vulvar intraepithelial 
neoplasia (VIN) of differentiated type (Figure 29.5) and squa- 
mous cell carcinoma in approximately 5% of cases.'*!” Although 
a careful clinical examination is often sufficient to reach a diag- 
nosis, one or more vulvar biopsies should be taken to confirm 
the disease and to exclude intraepithelial neoplasia. Lichen 
planus can show histological features similar to the early lesions 
of lichen sclerosus, but it usually shows necrotic keratinocytes, 
epidermal hypergranulosis with a wedge-shaped appearance, 
and pointed “saw-tooth” rete ridges. Postradiotherapy lesions 
can shows a less delimited dermal sclerosis and the fibroblasts 
usually present bizarre nuclei. However, clinicopathological 
correlation is essential for a correct diagnosis. 


© Figure 29.4 Lichen sclerosus: sclerosis with hyalinization of collagen 
bundles in the reticular and papillary dermis, with a band-like inflammatory 
infiltrate under the sclerosis. 


plasia (VIN) of differentiated type: atypia of the basal keratinocytes in addition 
to sclerosis with hyalinization of collagen bundles in the papillary dermis and 
inflammatory band-like infiltrate under the sclerosis. 
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Lichen planus is a progressive inflammatory dermatosis that 
involves the skin and mucosae. The etiopathogenesis is not com- 
pletely clear, but it is probably related to a chronic autoimmune 
alteration mediated by T-cells.””! The disorder usually affects 
postmenopausal women. Lichen planus can involve the vulvar 
and vaginal area exclusively, or can show a more diffuse involve- 
ment. The oral lesions are accompanied by vaginal involvement 
in up to 50% of cases.” Cases with lesions located in the vulva, 
the vagina, and the gingiva are classified as vulvovaginal-gingi- 
val syndrome. The symptoms are vulvar pain, itching, burning, 
abnormal discharge, dysuria, and dyspaneuria; the most com- 
mon clinical presentation is erythema with whitish striae and 
white epithelium. Lichen planus may be associated with trans- 
formation to squamous cell carcinoma in 2-3% of the cases. 
Histologically, lichen planus is characterized by the presence of 
a band-like inflammatory infiltrate, composed of lymphocytes 
with scanty histiocytes, located in the papillary dermis. The basal 
layer is often degenerated. The epithelium usually shows Civatte 
bodies and can be thickened or thinned. Hypergranulosis and 
the typical elongated rete pegs with a saw-tooth pattern are less 
common features in vulvar than in skin lesions. The main dif- 
ferential diagnosis is lichen sclerosus in the early stages because 
of the band-like inflammatory infiltrate with elongated “saw- 
tooth” rete pegs. Lichen planus can present a bullous pattern 
and in these cases bullous dermatitis should be included in the 
differential diagnosis. Zoon vulvitis can be distinguished from 
lichen planus because the inflammatory infiltrate has many 
plasma cells and there is an absence of interphase abnormalities. 


929.5 Vulvar Inflammatory Lesions with a 
Predominant Vesiculo-bullous Pattern 


Bullous pemphigoid is the most common subepidermal bullous 
skin disorder. It usually affects older adults, although young 
adults and children can also be affected.” Mucous involvement 
is not common, but the disease can be observed in the vulvar 
mucosa, especially in children. The histological study reveals 
subepidermal blisters with a severe inflammatory infiltrate in 
the dermal-epidermal space with several eosinophils and some 
neutrophils. 

Mucous membrane pemphigoid is an autoimmune disorder 
produced by antibodies against proteins of the dermo-epi- 
dermal junction. This condition has a predisposition to affect 
mucous membranes, especially oral and conjunctiva mucosa, 
and less frequently affects the skin.** The vulva is more com- 
monly involved than in bullous pemphigoid and it tends to be 
accompanied by oral involvement. It has a high incidence in 
older adults, with a female predisposition, but some cases in 
children have been reported, usually limited to the vulva.” The 
main lesions are erythema and erosions; the presence of blisters 
is unusual and they tend to be smaller. The histology is similar 
to bullous pemphigoid, showing subepidermal blisters that con- 
tain a mixed inflammatory infiltrate with eosinophils. Mucous 
membrane pemphigoid usually presents high amounts of plasma 
cells and fibrosis is frequent. Direct immunofluorescence shows 
a linear deposition of IgA and C3 in the basal layer; IgM and IgA 
depositions may or may not be present. Lichen planus can show 


scarring in the vulvar mucosa; immunofluorescence can help to 
distinguish it from mucous membrane pemphigoid. 

Pemphigus vulgaris is an acquired autoimmune disease with 
mucosal and skin involvement. Etiologically it is produced by 
IgG antibodies against desmoglein 3, a component of the epider- 
mal desmosomes. It affects the vulvar area, most commonly the 
labia minora (51%); the vagina and cervix can also be affected.” 
In clinical exploration the erosions are the main feature; blisters 
are uncommon due to their fragility. The most characteristic 
histology is the presence of acantholisis with the formation of 
intraepidermal blisters with basilar cells arranged in a “row of 
tombstones” palisade at the dermal-epidermal junction (Figure 
29.6). Direct immunofluorescence shows intercellular deposi- 
tion of IgG and often C3. The differential diagnosis must include 
bullous pemphigoid, which presents a subepidermal blister, as 
opposed to pemphigo vulgaris, which presents an intraepider- 
mal blister. Direct immunofluorescence can help to distinguish 
pemphigus vulgaris from mucous membrane pemphigoid, 
which presents a linear deposition of IgG and C3 in the basal 
layer; unlike pemphigus vulgaris that presents an intercellular 
pattern. Hailey-Hailey disease should also be considered in the 
differential diagnosis, but this condition shows familial history 
and immunofluorescence studies are negative. The presence of 
acantholisis and dyskeratotic keratinocytes in the suprabasal 
layer in pemphigus vulgaris raises a differential diagnosis with 
vulvar squamous intraepithelial neoplasia (VIN). 

Darier disease is an autosomal dominant genodermatosis due 
to a mutation in the ATP2A2 gene located in chromosome 12. 
The lesions are located in seborrheic regions and the vulva can 
be involved, although its isolated involvement is very uncom- 
mon.’ Histologically it presents acanthosis, columns of para- 
keratosis, and acantholysis with suprabasal clefts. Epidermal 
dyskeratosis is a typical feature, with the presence of corps ronds 
and grains of Darier. The corps ronds are located in the stra- 
tum spinosum and have eccentric and irregular nuclei. Grains 
of Darier are elongated cells with keratohyaline granules located 
in the stratum corneum. The presence of dyskeratotic cells can 
simulate changes found in intraepithelial squamous neoplasia 
(VIN). 


Figure 29.6 Pemphigus vulgaris: acantholisis with the formation of 
intraepidermal blisters with basilar cells arranged in palisades at the dermal- 
epidermal junction, in a typical “row of tombstones” pattern. 


Hailey-Hailey disease is an acantholitic genodermatosis with 
anautosomal dominant pattern caused bya mutation in ATP2C1 
gene, located in chromosome 3. The lesions show a predilection 
for flexures or intertriginous areas, but isolated vulvar involve- 
ment has been reported.” Histologically there is intraepider- 
mal acantholysis with vesicles and bullae. Dyskeratotic cells can 
be seen but not conspicuously. Pemphigus vulgaris has identi- 
cal histological features, but immunofluorescence is negative in 
Hailey-Hailey disease and shows intercellular deposits of IgG 
and C3 in pemphigus vulgaris. Darier disease is another acan- 
tholitic genodermatosis that can be distinguished from Hailey- 
Hailey disease due the presence of severe dyskeratosis in Darier 
disease. 

Acantholytic dermatosis of the vulvocrural area is a focal acan- 
tholitic dyskeratosis,” characterized by whitish or skin-colored 
papules or small plaques located in the labia majora, perineum, 
and inguinal area. Histologically the main feature is prominent 
acantholysis involving the complete thickness of the epidermis 
and scattered dyskeratosis with a common presence of grains 
and corps ronds. Hyperkeratosis and focal parakeratosis may 
be present. The principal differential diagnosis is with Darier 
disease and Hailey-Hailey disease, which present similar histo- 
logical features, but both have autosomal dominant heritage and 
familial aggregation is seen. 


929.6 Vulvar Inflammatory Lesions with a 
Predominant Granulomatous Pattern 


Crohn disease is an inflammatory bowel disease that can involve 
the skin and mucosae. Mucocutaneous involvement is about 
15%, and genital lesions are frequent.” Vulvar involvement is 
more common in children and it represents, in general, a direct 
spread from perineal disease.’ Patients may show erythema, fis- 
tulas, asymmetrical labial edema, and linear ulceration, which 
is pathognomonic of Crohn disease.*! Cases of Crohn disease 
in the vulva associated with pyoderma gangrenosum and squa- 
mous carcinoma have been reported.” The histological findings 
are non-specific. A mixed inflammatory infiltrate with plasma 
cells, histiocytes, and giant cells is present in the dermis. The 
most characteristic feature is the presence in the dermis of non- 
caseating granulomas. 


929.7 Vulvar Inflammatory Lesions with a 
Predominant Vasculopathic Pattern 


Plasma cell vulvitis, also known as Zoon vulvitis, is an infre- 
quent condition of unknown etiology that consists of well- 
defined erythematous plaques with a typical orange color. 
The most frequent locations are the labia minora, vestibular 
mucosa, and periurethral epithelium. The histological fea- 
tures are characteristic: there is a dense band-like plasma cell 
infiltrate in the lamina propria without interphase damage. 
The infiltrate usually contains other inflammatory cells, but 
the proportion of plasma cells should be over 50% to make 
the diagnosis. When the proportion of plasma cells ranges 
between 25% and 50%, other features should be present to con- 
firm the diagnosis.** These features include atrophic epidermis, 
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moderate spongiosis, hemosiderin, and diamond-shaped 
keratinocytes. The main differential diagnosis is with infectious 
diseases, especially syphilis. Lichen planus can show a dense 
inflammatory infiltrate with several plasma cells, but it can be 
distinguished from plasma cell vulvitis due to the presence of 
interphase damage and direct immunofluorescence showing 
deposits of antibodies. 


Aphthous ulcers are characterized by the presence of one or 


multiple ulcerous lesions on the inner side of the labia minora. 
It usually affects young women. The ulcers show a well-defined 
border with perilesional edema and erythema and tend to be self- 
limiting. The etiology is unknown, but the ulcers have been asso- 
ciated with infections, especially with the Epstein-Barr virus.” 


Behçet disease is a chronic inflammatory disease of unknown 


etiology, with a classic presentation of oral and genital ulcers 
accompanied by uveitis. The most common clinical presenta- 
tion is recurrent painful oral and genital ulcers, and ocular and 
skin lesions. There is no specific histology; the most common 
finding is a mixed inflammatory infiltrate affecting the super- 
ficial and deep dermis. Endothelial swelling and perivascular 
inflammation is often associated, andleukocytoclastic vasculitis 
may be present. 
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Chapter 


of the Penis 


30.1 Introduction 


Dermatoses of the penis (glans penis and/or prepuce) occur 
as symptoms of general diseases or specific alterations of the 
genital area. English et al.' reported infections, balanitides, 
neoplastic disease, trauma, papulosquamous or systemic 
diseases, fixed drug eruptions, allergic or irritant contact der- 
matoses, and miscellaneous lesions among the most common 
dermatoses. 

A three-tier classification of cutaneous diseases of the male 
genitalia, reported by van Dijk et al.” includes premalignant 
and malignant lesions, infectious diseases, and inflamma- 
tory diseases. Miscellaneous benign lesions are covered by this 
classification. 

Discrepancies among clinical symptoms and pathologic 
findings are frequent in daily practice, and biopsy is indicated, 
even without a clear clinical suspicion of malignancy. 


$30.2 Infective Diseases 


Micro-organism-related penile infective lesions include, as 
causative agents, mycotic, bacterial, parasitic, and viral infec- 
tions. Clinical features and symptoms are inflammation of 
the contiguous and opposing mucosa of the glans penis (bal- 
anitis) and the prepuce (posthitis) causing erythema (100%) 
(Figure 30.1), swelling (91%), discharge (73%), dysuria (13%), 
and bleeding (2%).° A specific clinical pattern is observed in 
syphilis, chancroid, and HPV infections. 


30.2.1 Mycotic Infections 


Candida species are the most common cause of infectious 
balanitis. Thirty-five per cent of patients with balanitis have 
candidiasis. Clinical features include mild glazed erythema, 
satellite eroded pustules, and moist curd-like accumulations 
(Figure 30.2). Mild burning and pruritus are the most frequently 
reported symptoms; diabetes and prolonged use of antibiotics 
are reported in these patients. 
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30.2.2 Bacterial Infections 


Bacteria are the second most common causative agents of 
infectious balanitis; among the bacteria Streptococcus and 
Staphylococcus are frequently found. Chlamydial sexually 
transmitted infection is reported in association with balanitis 
and balano-posthitis. Specific clinical patterns may be found in 
syphilis, gonorrhea, chancroid, lymphogranuloma venereum, 
and balanitis circinata, and targeted antibiotic therapies are 
indicated for these patients. 


Syphilis 

The causal association between the spirochete Treponema pal- 
lidum and syphilis is well known. The lesions appear at the site of 
treponemal penetration. After 9-90 days of incubation, the ini- 
tial dull red macula becomes a painless ulcer, or chancre, around 
1-2cm. After a week, a painless regional lymphoadenopathy 
appears, while the chancre persists for 3-8 weeks and then spon- 
taneously heals. The chancre is rarely persistent together with 
papulosquamous and mucous membrane eruptions. Genital 
manifestations of late (tertiary) syphilis are rare.* 


Gonorrhea 

The gram-negative diplococcus Neisseria gonorrhoeae produces 
an endotoxin with preputial edema and erythema after 2-10 
days of incubation. Gonococcal balano-posthitis can be another 
primary manifestation of infection and is characterized by ten- 
der ulcers, pustules, or furuncles.° 


Chancroid 


This is also called soft chancre and occurs worldwide. The gram- 
negative bacillus Haemophilus ducreyi causes an acute ulcerative 
disease, with lesions on the external or internal surfaces of the 
prepuce, the glans, and the frenulum. After 1-7 days ofincubation 
a tender papule surrounded by erythema appears, which within 
24-48 hours forms a quite painful ulcerated lesion. Fifty per cent 
of cases show a painful unilateral inguinal lymphoadenitis. 
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Figure 30.2 Clinical features in Candida penile infection. 


Lymphogranuloma Venereum 


The sexual transmission of Chlamydia trachomatis is the cause 
of the disease. After an incubation period of 3-30 days, an initial 
small soft erythematous and painless lesion appears, and after 
7-14 days painful inguinal lymphoadenitis develops. Initially 
the overlying skin surface shows signs of acute inflammation, 
and the nodes may be fixed. Without treatment, after 5-10 years, 
elephantiasis, ulcers, and fistulas of the penis and scrotum occur 
in the tertiary stage of the disease.° 


Balanitis circinata 


This is a mucocutaneous manifestation of Reiter syndrome, 
a multisystemic disease, characterized by the triad of non- 
gonococcal urethritis, arthritis, and conjunctivitis. The clinical 
findings are well-demarcated, moist, erythematous plaques with 
a ragged or scalloped white border on the glans penis and pre- 
puce (Figure 30.3). In circumcized patients the lesions are dry 
and hyperkeratotic “psoriasiform plaques?” Genital chlamydial 
infections are frequently reported in association with Reiter 
syndrome. 


30.2.3 Infestations 


Scabies and pediculosis pubis are the most common infestations 
in men. As they are sexually transmitted infections, a search for 
other sexually transmitted diseases, including HIV infection, is 
required in these patients. 


Scabies 


Scabies is an infestation by a mite, Sarcoptes scabiei var. homi- 
nis. The mites burrow tunnels into the horny layer of the 
epidermis. The female lays 2-3 eggs in the tunnels each day 
that hatch into larvae and then become adult mites. Multiple 
typical scabetic burrows and papules are often present on the 
glans, scrotum, and penis shaft. The main clinical symptom 
is pruritus that is usually worse at night. Generalized crusted 
scabies is found in immunocompromised or physically inca- 
pacitated individuals. 


Figure 30.3 Classical manifestation of balanitis circinata. 


Pediculosis Pubis 
This is an easy diagnosis for any patients who complain of pru- 
ritus in the pubic area. The lice are 1-2 mm long, appearing as 
brown or gray specks and are attached to the hair base. Maculae 
caeruleae are bluish-gray macules that represent the feeding 
sites of the lice.® 


30.2.4 Viral Infections 


Genital herpes, genital warts (HPV), and molluscum conta- 
giosum infections are largely dispersed among young sexually 
active people. While genital herpes is the commonest infectious 
cause of genital ulceration, high-risk HPV types 16 and 18 are 
often the most frequently involved HPV types in the carcino- 
genesis of penile cancer. 


Genital Herpes 

Herpes simplex virus (HSV) is the most common etiologic fac- 
tor in genital ulcerations. Genital herpes is caused by HSV type 
2 (70%) and type 1 (30%). After infection, the viral genome 
remains in a life-long latent state in the nuclei of host sensory 
neurons.’ Clinically, primary genital herpes infections occur 
as macules and papules, followed by vesicles, pustules, and 
ulcers (Figure 30.4). Systemic complaints including fever, myal- 
gias, and lethargy may be present. Patients may have tender 
lymphoadenitis. Recurrent episodes of genital herpes are less 


Figure 30.4 Primary genital herpetic infection in the glans. 


Chapter 30: Dermatoses and Inflammatory Diseases of the Penis 


severe, undergoing rapid involution, and healing within 5-10 
days. The herpetic grouped blisters may rupture resulting in 
coalescent erosions. 


Genital Warts 


Human papillomavirus (HPV) infection is the cause of genital 
warts. The incidence of infection in sexually active people has 
been estimated at 1%, while the prevalence of virologically detect- 
able subclinical or latent infection may be as high as 30-50%." 
Currently there are more than 90 different HPV types, divided 
into low- and high-risk genotypes. While common genital warts 
are mainly due to infection by HPV 6and 11 (condyloma) (Figure 
30.5), HPV types 16 and 18 are frequently present in subclini- 
cal lesions and may be associated with genital (penile or cervi- 
cal) cancers, so they are termed “high-risk genotypes”? Genital 
warts may have different aspects, such as pedunculated, cauli- 
flower-like, reddish papules (condyloma acuminata), dome- 
shaped papules, and flat warts that are flat-topped papules, from 
pink-red to reddish brown in color. Lesions are frequently mul- 
tifocal, while subclinical lesions are detected by applying 3-5% 
acetic acid to the genital area for up to 5 minutes (Figure 30.6). 


Molluscum Contagiosum 

This is a common skin infection caused by a molluscipoxvirus 
occurring frequently in childhood; it is clinically characterized 
by dome-shaped, skin-colored, single or multiple papules with 
a central depression. The clinical diagnosis is easy in children, 
while in adulthood it may be difficult due to unusual presenta- 
tions (Figure 30.7). The presence of intracytoplasmic mollus- 
cum inclusion bodies is pathognomonic." 


$30.3 Inflammatory Diseases 


Inflammatory dermatoses are not frequently restricted to the 
genital skin. The most frequent reported lesions are psoriasis, 
lichen planus, and sclerosus (called papulosquamous or systemic 
diseases by English et al.'), allergic eczema, fixed drug reaction, 
and plasma cell balanitis (Zoon’s balanitis). In a recent review of 
the dermatopathology of the foreskin," spongiotic dermatitis is 
indicated as the most common pattern (contact dermatitis and 


Figure 30.5 Condyloma. 
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drug eruption) followed by non-specific chronic inflammation 
and lichen sclerosus. The central role of T-cells in the pathogen- 
esis of these inflammatory diseases is established, although, up to 
now, the triggers involved in T-cell activation are unknown. 


Figure 30.6 Genital area after 3-5% acetic acid application. 


E STA $ ` a TA- A * a 


Figure 30.7 Microscopic presentation of molluscum contagiosum. 


30.3.1 Psoriasis 


Psoriasis is the most common inflammatory disorder affecting 
the male genitalia, occurring in 1-3% of the population (the 
penis is rarely the only site) with genetic transmission. This 
chronic inflammatory disease is characterized by epidermal 
hyperplasia and dermal inflammation. Microscopically it shows 
a thickened (acanthotic) epidermis with narrow, elongated club- 
ridges. The main clinical sign is pruritus. Physical examination 
shows erythematous, well-defined, thin plaques with a slight 
scaling, which is less than plaques at other sites (Figure 30.8). 
The need for glans biopsy has been proven (psoriatic lesions in 
other sites are not contraindications). A therapy-resistant penile 
plaque needs biopsy to rule out carcinoma. 6 


30.3.2 Lichen Planus 


The estimated incidence is 1% in the general population, and 
different mucocutaneous areas, such as the gingival mucosa, 
can be involved. The most common clinical expression of lichen 
planus is leukokeratotic lesions, consisting of flat, white papules 


as 


Figure 30.8 Psoriasis: erythematous thin plaques. 


Figure 30.9 Lichen planus. 


that tend to join up into typical rings, of variable size, that some- 
times merge to form polycyclic figures, especially on the glans, 
where a network of fine white lines caused by focal thickening of 
the granular layer (Wickham’s striae) can be seen (Figure 30.9). 
Pruritus and burning pain may occur.” 


30.3.3 Lichen Sclerosus 


Lichen sclerosus has a clinical picture quite different from lichen 
planus, even if there are some common aspects. The disease is 
seven times more common in women and also occurs in child- 
hood; a significant number of phimosis cases are probably due 
to the disease.'* In the early stages, clinical manifestations are 
flat whitish papules, sometimes arranged in a network consist- 
ing of a weave of linear reliefs separated by a clear area. In men 
these lesions are located on the prepuce, in the balanic sulcus, 
and on the glans. Later, the lesions tend to join up and form leu- 
kokeratotic plaques of different shapes and sizes, which may be 
located on the glans and/or on the prepuce, causing severe phi- 
mosis. The urethral meatus may also be involved, causing void- 
ing dysfunction and, sometimes, urine retention. This clinical 
picture is known as balanitis xerotica obliterans (Figure 30.10).'° 
In this phase, the development of squamous cell carcinoma may 
occur.” In a recent study a French group observed alterations 
adjacent to invasive carcinoma and reported lichen sclerosus 
associated with carcinoma,” so that lichen sclerosus-linked 
penile carcinomas represented 52% (27/53) of non-HPV related 
penile cancers. 
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30.3.4 Micaceous Balanitis 


Micaceous balanitis is a rare papulosquamous dermatitis of the 
glans occurring in elderly men. It presents clinically as a slow- 
growing, micaceous, coarse, white, laminated plaque on the glans 
(Figure 30.11). The coronal sulcus may have a verrucous appear- 
ance. Symptoms may include phimosis and painful intercourse. 
Histologically, massive hyperkeratosis and acanthosis with broad 
rete ridges and surrounding inflammatory infiltrates are micro- 
scopic features often associated with penile verrucous carcinoma. 
It is considered a premalignant lesion by many authors.” 


30.3.5 Allergic Eczema 


This is an eczematous reaction because of a type IV allergy 
to substances in contact with the skin. It is characterized by 
marked edema, erythema, and scaling, and the skin covering 
the male genitalia is thin and elastic (Figure 30.12). The most 
common allergens are rubber and its constituents (condoms), 
lubricants, and spermicides; these agents may be identified by 
contact testing.” 


30.3.6 Fixed Drug Eruption 


Fixed erythema of the genitalia presents with an acute erythem- 
atous, edematous reaction, accompanied by intense pruritus 
and/or needle-like pain, which often progresses to blister for- 
mation and subsequent erosion (Figure 30.13). The reddish area 


Figure 30.10 Clinical presentation of balanitis xerotica obliterans. 


@Figure 30.11 Micaceous balanitis. 
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Figure 30.12 Allergic eczema. 


Figure 30.13 Fixed drug eruption. 


is almost always singular, with clear, round margins. It usually 
involves the glans and internal lamina of the prepuce and is 
commonly caused by antibacterial, antifungal, psychoactive, or 
analgesic drugs.” 


30.3.7 Zoon’s Balanitis 


This chronic inflammatory disease occurs in elderly, uncircum- 
cized men. Its origin is unclear. In early cases, there is a slight 
thickening of the epithelium, with parakeratosis, and lichenoid 
infiltrate with lymphocytes and plasma cells. In more advanced 
cases, the epithelium becomes atrophic with neutrophilic infil- 
trate and superficial erosions, and the derma is heavily infil- 
trated by plasma cells (Figure 30.14). It is probably an end-stage 
disease caused by a wide spectrum of inflammatory disorders.” 


Figure 30.14 Microscopic features of Zoon’s balanitis. 


$30.4 Miscellaneous Lesions 


These are represented by pearly, benign, frequently congenital 
penile papules and angiokeratomas. Patients are often very con- 
cerned andashamed. Assurance in these cases is very important. 


30.4.1 Pearly Penile Papules 


Also called hirsuties papillaris penis, this is a very common 
and benign dermatosis. It is characterized by white papules on 
the corona of the glans that may be confused with condyloma 
acuminata. Histologically, papules are characterized by fibro- 
sis and angiomatous proliferation and are considered acral 
angiofibromas.”® 


30.4.2 Angiokeratoma 


The prevalence of angiokeratoma is less than 1% in patients 
over 40 years. They are benign, well-circumscribed, red or blue 
papules measuring 1-6mm. Patients may experience inter- 
mittent bleeding, pain, or pruritus, in which case treatment is 
recommended. 
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931.1 Introduction 


It is widely accepted that most vulvar squamous cell carcino- 
mas (VSCCs) originate in intraepithelial lesions that precede 
the development of VSCC by a variable period of time.'” There 
is growing evidence showing that intraepithelial lesions and 
VSCC can develop through two different pathways, one associ- 
ated with infection by high-risk human papillomavirus (HPV), 
and a second independent of HPV infection.’ The interpre- 
tation of the pathological and clinical characteristics of these 
lesions has been in constant debate and its impact has been sig- 
nificant in diagnosis, treatment, and research.**7* 


931.2 Historical Overview 


The term “intraepithelial neoplasia” was first proposed by 
Richart in 1967 for lesions of the cervix. Later, the use of the 
term was adopted for intraepithelial lesions of other areas of the 
lower genital tract, such as the vagina, penis, and vulva.’ Finally, 
it became evident that premalignant lesions of the anal and peri- 
anal area had the same histological features and were included in 
this intraepithelial neoplasia terminology. Thus, in addition to 
the term CIN being used from the beginning for cervical lesions, 
the terms VIN, VaIN, PeIN, AIN, and PaIN were progressively 
introduced for the lesions of the vulva, vagina, penis, anus, and 
perianal regions, respectively. 

In the 1980s, the International Society for the Study of Vulvo- 
vaginal Disease (ISSVD) adopted the term vulvar intraepithelial 
neoplasia (VIN) and graded it as VIN 1, 2, and 3. By analogy to 
the much more frequent cervical lesions, the level of abnormal 
maturation determined the grade of the lesion, with immature 
cells limited to the lower third of epithelial thickness in VIN1, to 
the lower two-thirds in VIN2, and involving two-thirds or more 
in VIN3. However, over the years, it has become evident that a 
three-grade system did not represent the biological continuum 
of lesion development. 

In 2004 the ISSVD introduced to its classification of precur- 
sors of VSCC two different categories for VIN that reflected 
the two different pathways of vulvar precancer development. 
Thus, VIN lesions were classified into HPV-positive usual-type 


 Intraepithelial Lesions of the Vulva 


Natalia Rakislova, Adela Saco, Carla Carrilho, and Jaume Ordi 


VIN (formerly VIN2/3), and HPV-negative differentiated VIN 
(dVIN)/simplex-type carcinoma in situ (CIS).'*8 It was recom- 
mended that the diagnosis of VIN1 be avoided due to possible 
confusion with dVIN. This classification was adopted by the 
WHO in 2004. 

In 2012, the American Society for Colposcopy and Cervical 
Pathology and the College of American Pathologists introduced 
the lower anogenital squamous terminology (LAST) that unified 
all HPV-related squamous lesions in the entire lower anogenital 
tract for both females and males.** The term low-grade squamous 
intraepithelial lesion (LSIL) replaced the term VIN1, and high- 
grade squamous intraepithelial lesion (HSIL) encompassed the 
VIN2-3/uVIN lesions. The option to include the VIN nomencla- 
ture in parentheses for clarification was allowed.** However, as 
this classification was specifically developed for HPV-associated 
lesions, dVIN lesions were not included. This may result in an 
underdiagnosis of these lesions, despite their malignant poten- 
tial.** Secondly, including the term LSIL in LAST could lead to 
overdiagnosis and overtreatment of benign, self-limiting lesions 
such as condyloma acuminatum (CA).* In 2014, the World 
Health Organization (WHO) published the fourth edition of the 
WHO Classification of Tumours of Female Reproductive Organs. 
The LAST two-tier categories for HPV-associated lesions (LSILs 
and HSILs) were adopted and, additionally, dVIN was applied as 
a third category. In this 2014 WHO classification, benign squa- 
mous lesions, such as CA, are listed separately.’ 

The ISSVD terminologies are presented and compared with 
those of LAST and WHO in Table 31.1. Table 31.2 shows the 
main characteristics of all squamous intraepithelial lesions of 
the vulva. 


931.3 Condyloma Acuminatum (“Genital 
Warts”) 


CA isa benign, proliferative epidermal or mucosal lesion caused 
by low-risk HPVs, most commonly HPV6 or HPV11. However, 
coinfection with high-risk HPV types is frequent. It typically 
occurs in young women, and over 90% are preventable by the 
four- and nine-valent vaccines.'°!! Immunocompromised 


Table 31.1 Evolution of vulvar squamous intraepithelial lesion terminology 
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ISSVD 1986 WHO 2003 ISSVD 2004 LAST 2012 WHO 2014=ISSVD 2015 
Condyloma acuminatum Condyloma acuminatum Condyloma acuminatum LSIL(UVIN1) Condyloma acuminatum 
VIN1 VIN1 - LSIL (uVIN1) LSIL (uVIN1) 
VIN2 VIN2 uVIN HSIL (UVIN2-3) HSIL (uVIN2-3) 
(warty, basaloid, mixed) (warty, basaloid, mixed) (warty, basaloid, mixed) (warty, basaloid, mixed) 

VIN3 
VIN3 CIS, simplex type dVIN - dVIN 


(warty, basaloid, mixed), 
differentiated 


ISSVD: International Society for the Study of Vulvo-vaginal Disease; WHO: World Health Organization; LAST: Lower Anogenital Squamous Terminology; dVIN: 
differentiated or simplex-type vulvar intraepithelial neoplasia; VIN: vulvar intraepithelial neoplasia; uVIN: vulvar intraepithelial neoplasia of usual type; LSIL: 


low-grade squamous intraepithelial lesions; HSIL: high-grade squamous intraepithelial lesions; CIS: carcinoma in situ 


Table 31.2 Main characteristics of the squamous intraepithelial lesions of the vulva 


Condyloma LSIL 
acuminatum 


Age Young women Young women 
HPV 6, 11 LR-HPV types 
Coinfection with HR-HPV HR-HPV types 


Causative agents 


Progression to carcinoma Negligible egligible 


Usually regresses 


HSIL dVIN 
Young women Older women 
HR-HPV types Reactive inflammatory conditions 
Immunosuppression p53; PTEN; other genetic mutations 


9-16% if untreated 80% if untreated 


Gross appearance 


Distribution 


Koilocytotic atypia 


Mitotic features 


Morphology 


Epithelium maturation 


Differential diagnosis 


p16 IHC 


Other IHC markers 


Papillary soft mass 


Frequently multifocal 


Variable 


Confined to the lower 
third of the epithelium 


Striking papillary 
architecture 


Complete 


Fibroepithelial polyp 


Negative 
Recommended if 
suspicion of HSIL foci 


Ki67 in differentiating 
from benign lesions 


Slightly elevated zone 


Frequently multifocal 


Variable 
Confined to the lower 
hird 


Flat epithelium, atypia 
confined to the lower 
hird 


ormal towards the 
upper third 


ormal epithelium, 
reactive inflammatory 
conditions 


Often negative 
Recommended if 
suspicion of HSIL foci 


Ki67 in differentiating 
from benign lesions 


Plaques, red or pigmented 


Frequently multifocal 


Prominent in warty type 


Abundant, abnormal figures 


Lack of order, nuclear atypia, 
melanophages in the dermis, 
skin appendage involvement 


Lost in all layers 


Early invasive VSCC 


Block staining 


p53 negativity 
Stathmin-1 


Unifocal 
Unicentric 
ot exceptional 


Confined to basal layer 


ridges, prominent desmosomes 


Complete 


Early invasive VSCC 


Reactive inflammatory conditions 


Usually negative 


Weak and focal positivity 
Up to 90% p53 positive 


Poorly demarcated hyperkeratotic plaque 


Basal nuclear atypia, dyskeratosis, prominent 
nucleoli, elongation and anastomosis of rete 


LR-HPV: low-risk HPV; HR-HPV: high-risk HPV; VSCC: vulvar squamous cell carcinoma; IHC: immunohistochemistry; HSIL: high-grade squamous intraepithelial 


lesions 


women have an increased prevalence and tend to have wide- 
spread vulvar involvement and frequent recurrences, in which 
CA often coexists with HSIL.” Local irritation and pruritus are 
common. Lesions may regress, remain stable, or progress in size 
and/or number. Treatment includes local ablation, excision, and 
topical or systemic therapy (interferon). 


Grossly, CA are gray/pink/tan, papillary or verruciform 
lesions that can involve the labial, perineal, and perianal skin or 
mucosa. The lesions are typically multiple and sometimes form 
large, confluent masses. Because of characteristic gross appear- 
ance, they are often not biopsied, except in postmenopausal 
women or in cases of treatment resistance. 
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Histologically, they are defined by delicate, branching fibro- 
vascular cores lined by squamous epithelium showing acantho- 
sis, hyperkeratosis, and frequently parakeratosis. Individual cell 
keratinization and hypergranulosis may be present. Koilocytotic 
cells are usually clearly identified (Figure 31.1). Basal and paraba- 
sal hyperplasia are usually present, along with prominent inter- 
cellular bridges, but abnormal maturation is limited to the lower 
layers of the epithelium. Unlike in cervical and vaginal condylo- 
mata, koilocytosis may be subtle or only focal. Some authors have 
reported cases in which adjacent or admixed HSILs of different 
high-risk types were identified, suggesting two independent 
lesions rather than evolution of the CA into a high-grade lesion.” 

A number of lesions, including fibroepithelial polyps, squamous 
papilloma, seborrheic keratosis, HSIL of warty type, and VSCC of 
verrucous and warty type should be considered in the differential 
diagnosis. Fibroepithelial polyps, in spite of having a fibrovascular 
core, usually lack the acanthosis, hyperkeratosis, and parakeratosis 
of CA. In difficult cases, Ki67 immunohistochemistry (IHC) can be 
useful, as a positive stain is limited to the lower third of the epithelium 
in these lesions, but extends into the upper layers in CA and LSIL. The 
presence of koilocytotic atypia and the absence of keratin horn cysts 
are useful to differentiate CA from seborrheic keratosis. Moreover, 
seborrheic keratosis usually has an expansion of basal cells rather 
than the expansion of the spinous keratinocyte layer that is typical of 
CA. The main difference between CA and HSIL of warty type is the 
degree of atypia, which is minimal in CA. Verrucous carcinoma has 
broad rete ridges and pushing borders, and, unlike CA, maybe deeply 
infiltrative and locally destructive, usually with absent koilocytosis. 
The warty type of VSCC may mimic CA, showing cytological atypia, 
but its pattern is infiltrative and nuclear pleomorphism is marked. 


931.4 Low-grade Squamous Intraepithelial 
Lesions of the Vulva 


Also referred to as flat condyloma and formerly known as VIN1 
lesion, LSILs represent the clinical and morphological manifes- 
tation of a productive HPV infection. These lesions are more 
common in young women and usually regress, with negligible 


© Figure 31.1 Vulvar condyloma acuminatum (CA) with acanthotic 
squamous epithelium and striking papillary architecture (A) and prominent 
koilocytotic changes (B) 


risk of progression towards VSCC. Low-risk HPV types 6 and 
11 have been linked,” but recent studies have shown associa- 
tion with a wide range of both low- and high-risk HPV types."* 
Usually, no treatment is required. 

Grossly, these lesions are pink/white/red, or brown, typically 
are slightly elevated, and become more apparent on application 
of acetic acid. Histologically, the epithelium is usually flat but 
may have some degree of hyperplasia. There is anisonucleosis, 
hyper- and/or parakeratosis, and variable koilocytotic atypia. 
The abnormal maturation and mitosis are confined to the lower 
third of the epithelium. The cytoplasmic maturation appears in 
the middle third and the epithelium in the upper third is rela- 
tively normal. Some lesions may resemble seborrheic keratosis 
and, occasionally, apoptosis may be seen. Expression of p16 by 
IHC, defined as continuous linear horizontal basal positivity 
(“block-type” staining) is usually negative, but patchy staining 
is common.'*!° 

The main differential diagnosis for LSIL is normal or hyper- 
plastic, glycogenated epithelium and other reactive inflamma- 
tory conditions. Ki67 IHC in LSIL is positive in some cells in the 
upper levels, in contrast to normally proliferating epithelium, 
which expresses Ki67 only in the basal layers. Lesions showing 
extension of immature cells or mitosis into the upper two-thirds 
of the epithelium or with abnormal mitotic figures at any level 
should be upgraded to HSIL. p16 IHC is recommended in cases 
with high clinical suspicion of HSIL, where it may be helpful in 
identifying foci of high-grade disease.° 


931.5 High-Grade Squamous 


Intraepithelial Lesions of the Vulva 


Also referred to in the literature as VIN2-3, uVIN, Bowen dis- 
ease or bowenoid dysplasia, HSILs carry a significant risk of 
VSCC development if not treated.‘ It is usually related to high- 
risk HPV types, with HPV 16 being the most common.*° There 
is a 9-16% chance of progression to VSCC, if left untreated, 
and this seems to be slightly higher for the basaloid type.' The 
frequency of recurrence in the vulva is higher than for HSIL 
in other sites in the lower anogenital tract, with rates varying 
between 30% and 50%.'° Previous, concomitant, or subsequent 
history of tumors or premalignant lesions of the cervix, vagina, 
and/or anus has been reported in up to 71% of these patients.‘ 
Pregnancy has been related to both spontaneous regression 
and progression of the premalignant lesion.'”'* Pruritus is a 
common symptom. Over the years there has been a tendency 
towards more conservative treatment of these lesions, total 
vulvectomy being exceptional. Most lesions are treated with 
local superficial partial excision, laser, or topical treatment 
(imiquimod).”” 

Macroscopically, HSILs can have a variety of appearances, 
including raised, well-demarcated, and asymmetrical lesions. 
They often produce large white or erythematous plaques, while 
some lesions are pigmented (Figures 31.2 and 31.3). Multifocal 
involvement of the vulva occurs in more than 40% of cases and 
the incidence increases in premenopausal women.” Bowenoid 
papulosis was used in the past to define a clinical presentation 
with multifocal, pigmented lesions in the vulva and perineum 


Figure 31.2 High-grade squamous intraepithelial lesion (HSIL) (uVIN). 
White plaque extensively involving the labia minora and the clitoris. 


of a young woman, often arising during pregnancy, and often 
spontaneously regressing.'**! Nevertheless, bowenoid papulosis 
is histologically indistinguishable from HSIL and it is caused by 
the same high-risk HPV types, so the use of this term should be 
avoided. 

Histologically, HSILs are easily recognized by the obvious 
nuclear and architectural atypia, often visible even at low magnifi- 
cation.' The epidermis is thickened, and frequently shows hyper- 
keratosis and/or parakeratosis. There is a loss of cell maturation, a 
high nuclear-to-cytoplasmic ratio, nuclear hyperchromasia, pleo- 
morphism, and numerous mitotic cells in all epidermal layers.’ 
Multipolar and abnormal mitotic figures are easily seen.” One- 
third of lesions involve skin appendages, mimicking invasion, and 
abundant melanophages in the papillary dermis are frequently 
seen.' Two patterns of HSIL are described: basaloid (undifferen- 
tiated) and warty (condylomatous).! In the basaloid type, undif- 
ferentiated cells with scant cytoplasm replace the whole thickness 
of the epidermis, which is usually flat, showing no or only mini- 
mal maturation in superficial layers (Figure 31.4).' In the warty 
type, the epidermis has wide and deep rete ridges, showing a con- 
dylomatous appearance (Figure 31.5). Cytological signs of viral 
infection (koilocytosis, multinucleation, and coarse granules) and 
acanthosis are marked. The cells usually display marked nuclear 
enlargement, pleomorphism, and an increased number of atypi- 
cal mitotic figures compared with the basaloid type. Frequently, an 
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Figure 31.3 High-grade squamous intraepithelial lesion (HSIL) (uVIN). 
Multiple pigmented papules involving the vulva and the perianal skin. 


“Á 


Figure 31.4 High-grade squamous intraepithelial lesion (HSIL) (UVIN) of 
basaloid type. Undifferentiated cells with basaloid appearance replacing the 
whole thickness of the flat, non-papillomatous epidermis. Hair follicle involve- 
ment is seen. 


overlap of two patterns is detected in the same lesion.’ Thus, both 
subtypes are considered to be morphological variants of a single 
disease rather than separate entities, with no clinical or outcome 
differences between them.’ Sometimes, the atypical cells show pale 
cytoplasm, isolated or arranged in clusters, simulating extramam- 
mary Paget disease. This variant has been referred to as pagetoid 
HSIL/VIN, and may be distinguished from Paget disease by IHC 
expression of high molecular weight cytokeratins, such as CK 5/6, 
p16, and p63, and negativity for CEA, mucin, and GCDFP15.'”3 
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Figure 31.5. High-grade squamous intraepithelial lesion (HSIL) (UVIN) of 
warty type. Wide and deep rete ridges give the lesion a characteristic condy- 
lomatous appearance. 


Typically, HSIL shows strong positivity for p16 IHC and is 
negative for p53.' These markers can be useful to confirm the 
diagnosis.’"4 Similar to LSIL™ and, as established in the uter- 
ine cervix, only diffuse basal staining should be considered as 
positive for p16 (Figure 31.6).’” Other IHC biomarkers, such as 
ProEx C, telomerase, beta-catenin, and osteopontin, and abnor- 
mal loss of E-cadherin have been reported useful in confirming 
HSIL in a limited number of studies, but do not add additional 
information to p16 IHC staining.**** Recently, a novel highly 
sensitive and specific biomarker, stathmin-1, has been pro- 
posed as a useful diagnostic tool for identifying HSIL in cases in 
which the differentiation between LSIL and HSIL is difficult.” 
Stathmin is a ubiquitous microtubule-destabilizing phospho- 
protein involved in cell cycle progression and, in the cervix, it 
has shown better specificity than p16 in detecting HSIL.*” 

Differentiation between HSIL and early invasive VSCC may 
be difficult. Oblique sections may show islands of atypical cells 
that seem to be detached within the dermis, simulating inva- 
sion. The border along the basement membrane in HSIL should 
be smooth, while in early invasion, irregular tongues or nests of 
cells protrude from the basal layer. Features suggesting invasion 
are irregularity in the size and shape of the nests, cytoplasmic 
eosinophilia of the invading cells, and desmoplastic or inflam- 
matory stromal reaction.’*” The lack of stromal invasion in HSIL 
differentiates it from basal cell carcinoma, which is relatively 
uncommon in the vulva. The large atypical melanocytes in the 
superficial spreading of melanoma may colonize the epidermis, 
mimicking HSIL. In these cases, IHC for S100, SOX10, HBM- 
45, and/or Melan-A is useful. 


931.6 Vulvar Intraepithelial Neoplasia of 
Differentiated Type 


Considered to be the HPV-independent precursor, dVIN is an 
uncommon vulvar lesion, first described by Abell in the 1960s as 
“intraepithelial carcinoma of simplex type,’ a type of in situ neo- 
plasia that was morphologically distinct from the Bowen's type 
in situ carcinoma. The risk of progression of dVIN and its onco- 
genic potential seems to be higher than that of HSIL, with the 


Figure 31.6 High-grade squamous intraepithelial lesion (HSIL) (UVIN). p16 
stain showing “en block" positivity. 


rate of progression to VSCC as high as 80%, if untreated.''® The 
risk of progression of dVIN increases with age and duration of 
chronic anogenital inflammatory disease. Previous, concomitant, 
or subsequent intraepithelial lesions of the cervix, vagina, and 
anus are rare in patients with dVIN compared to HSIL (2.9% vs. 
41.2%). Itching and/or pain are observed in approximately 60% 
of women. Treatment consists of extensive excision. In contrast 
to HSIL, dVIN is not a frequent diagnosis as an isolated lesion.’ 

Macroscopically, dVIN often presents as a treatment-resist- 
ant, poorly demarcated pink or white (hyperkeratotic) plaque 
in older women. dVIN tends to be unifocal and unicentric. 
The lesions are frequently associated to lichen sclerosus and/or 
keratinizing VSCC.”*! 

Histologically, dVIN is a subtle lesion reminiscent of nor- 
mal epithelium, and lacks the architectural disarray, prominent 
cytological atypia, and nuclear pleomorphism typical of HSIL.” 
The lesions are frequently underdiagnosed and mistaken for 
squamous cell hyperplasia.**° The term “differentiated” refers to 
the maturity of neoplastic keratinocytes with abundant eosino- 
philic cytoplasm, rather than to the nuclear grade. For this rea- 
son, some authors prefer the term “simplex VIN?” Diagnostic 
criteria are derived from the landmark study by Yang and Hart 
in 2000.** The hallmark of dVIN is abnormal atypical keratino- 
cytes in the fully differentiated epithelium, with atypia strictly 
limited to the basal and parabasal layers, where the cells have 
abundant cytoplasm and form abortive pearls (Figure 31.7).*4 
The epithelium can be atrophic or acanthotic, and typically 
there is parakeratosis. The rete ridges are often elongated and 
branched. The epidermis is composed of abnormal, enlarged 
squamous cells with large vesicular nuclei, abundant eosino- 
philic cytoplasm, macronucleoli, and prominent desmosomes. 
Extension into the skin appendages, in contrast to HSIL, is 
rare.** There are some descriptions of HPV-negative dVIN with 
basaloid features and no or minimal maturation, indistinguish- 
able from HSIL,'>* indicating that dVIN may have a wider mor- 
phological spectrum than usually described. 

Despite all the published criteria, diagnosis remains a chal- 
lenge.» Tangential sectioning, suboptimal orientation, small 
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© Figure 31.7 Differentiated vulvar intraepithelial neoplasia (dVIN). The epidermis is thickened and has a parakeratotic surface reaction. There are Abnormal atypi- 
cal keratinocytes in the context of a fully differentiated vulvar epithelium. Elongated rete ridges with anastomosis are evident (A,B). There are enlarged squamous 
cells with large vesicular nuclei, abundant eosinophilic cytoplasm, macronucleoli, and prominent desmosomes. Dyskeratotic cells are abundant in this case (C). p53 


immunohistochemistry positivity with extension above the basal layer (D). 


biopsies, coexistent inflammatory or reactive epithelial atypia, 
and the application of subjective criteria all contribute to the dif- 
ficulty.”'? Indeed, van de Nieuwenhof et al. revised 60 cases that 
were diagnosed as lichen sclerosus in the past and later devel- 
oped SCC, showing that a significant part (42%) of these lesions 
could be reclassified as dVIN.** Furthermore, a study by van den 
Einden showed poor interobserver agreement in diagnosing 
dVIN by morphology, with higher concordance among gyneco- 
pathology experts.” They concluded that the most useful crite- 
ria were atypical mitosis in the basal layer, basal cellular atypia, 
dyskeratosis, macronucleoli, and elongation and anastomosis of 
the rete ridges.” Recently, Reutter et al., in their recent survey 
among expert pathologists about working criteria for dVIN, 
showed that only basal layer atypia was diagnostically essential 
by consensus.” 

By IHC, basal cells are positive for p53 with extension above 
the basal layer in 85-90% of dVIN (Figure 31.7).””34 However, 
a number of dVIN lesions show a null phenotype of p53 or are 
associated with deletion of TP53 and have been shown to be 


immunonegative,’ compromising the validity of p53 IHC in 
confirming the diagnosis of dVIN.' p16 IHC is usually negative; 
however, weak, focal positivity may be seen. The use of Ki67 IHC 
can be helpful in differentiating dVIN from normal epithelium, 
as its basal cell layer has a higher proliferation index than nor- 
mal vulvar epithelium, often negative for Ki67.** 

Genetic mutations in TP53,'”** PTEN,” and epigenetic alter- 
ations, such as hypermethylation of the MGMT, RASSF2A, or 
TSP1 gene promoters, have frequently been detected in dVIN 
and VSCC.” 

The differential diagnosis includes inflammatory, infec- 
tious, and other benign dermatological conditions that can 
have focal atypia and be frequently found immediately adjacent 
to dVIN or elsewhere in the same specimen.» p53 expres- 
sion is of little help, as these entities may show basal positivity 
in the same pattern as dVIN, especially in lichen sclerosus.”” 
Although all these lesions can have basal cell proliferation 
and hyperchromasia, any nuclear pleomorphism is absent.’ 
Pseudoepitheliomatous hyperplasia, a benign proliferative 
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lesion of the squamous epithelium, usually incited by adjacent 
ulceration, infections, or neoplasms, may have dyskeratotic cells 
and pleomorphic nuclei. However, atypical basal mitotic figures 
are absent and p53 IHC is usually negative. Occasionally, dVIN 
lesions may have basaloid morphology and nuclear atypia that 
extends beyond the basal layer.'* In these cases, p16 IHC nega- 
tivity and clinical data may be helpful in confirming dVIN.’* In 
superficial biopsies, the distinction of dVIN from early invasive 
VSCC may be difficult, in which the same criteria mentioned 
above for distinction of HSIL from VSCC may be useful.’ 
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32.1 Penile Intraepithelial Neoplasia 

Penile intraepithelial neoplasia (PeIN) is an alteration of 
the penile squamous epithelium characterized by dysplastic 
changes with an intact basement membrane. PeIN may pre- 
sent as single or multiple clinically localized lesions and may be 
detected by peniscopy as a neoplastic squamous intraepithelial 
proliferation with variable keratinization and epithelial atypia.’ 
Various terms are in use for PeIN, the most common of which 
are carcinoma in-situ (CIS), low- and high-grade intraepithelial 
dysplasia, low- and high-grade intraepithelial neoplasia, Bowen 
disease, and erythroplasia of Queyrat. 

PeIN is classified in HPV-related and non-HPV-related (dif- 
ferentiated PeIN) intraepithelial neoplasia as reported in the 
new WHO 2016 classification (Table 32.1).? For most cases, 
there is a good correlation between the subtype of PeIN and 
associated invasive carcinoma. 

The usual and low-grade subtypes of squamous cell car- 
cinoma (SCC) are associated with differentiated PeIN. The 
undifferentiated variant of PeIN is associated with HPV (most 
frequently HPV 16). It has also been linked to immunosuppres- 
sion. The etiology of differentiated PeIN is is usually associated 
with lichen sclerosus and other chronic inflammatory condi- 
tions. Mutations in the p53 gene, chronic inflammation, and 
oxidative stress could all play a part. 

For classification purposes and morphological standardiza- 
tion of PeIN, use of the p16/p53/Ki67 immunohistochemical 
panel has been suggested by Chaux et al.’ 


532.2 Differentiated PelN 


In its typical form, differentiated PeIN has acanthotic epithelium 
with elongated rete ridges, abnormal keratinocyte maturation, 
and parakeratosis (Figure 32.1). Koilocytes are typically absent. 
Occasionally in the basal layers, atypical basal cells and some- 
times keratin pearls are present. There are prominent intercellular 
bridges with spongiosis and sometimes acantholysis. Epithelial 
thickening with minimal atypia is sometimes present closer to 
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the invasive carcinoma, and papillary, pseudohyperplastic, and 
verrucous features may be noted. Parakeratosis is common. 
There is an association of differentiated PeIN with atypical LS, 
and the differentiated PeIN commonly affects the foreskin and 
less commonly the glans or the coronal sulcus with a background 
of long-standing lichen sclerosus.** In the WHO 2016 classifica- 
tion, the authors of the grading claim that it is optional to grade 
differentiated PeIN in low- and high-grade categories.” 


32.3 HPV-Related PelN: Basaloid and 
Warty PelN 


Basaloid PeIN is a high-grade PeIN lesion (PeIN III) where the 
epithelium is replaced by a monotonous population of small or 
intermediate-sized immature cells with numerous mitoses and 
isolated koilocytes (Figure 32.2). Apoptotic bodies are promi- 
nent and there is a thin parakeratotic layer. Spindle, polyhedral, 
or pleomorphic cells can be observed. HPV16 is frequently 
detected in basaloid PeIN. An intraepithelial lesion close to 
the meatus is sometimes suggestive of urothelial origin. The 
papillary shape and the presence of a fibrovascular core is an 
overlapping feature of urothelial carcinoma and papillary basa- 
loid PeIN. The presence of p16 immunoreactivity and absence 
of p63 nuclear expression are mandatory to confirm basaloid 
SCC.°” 

In warty PeIN, the epithelium has an undulating or flat sur- 
face with atypical parakeratosis, cellular pleomorphism, and 
koilocytic changes (Figure 32.3). Unlike basaloid PeIN, there 
is squamous maturation in warty PeIN. HPV is generally posi- 
tive with different genotypes detected. It may be isolated or 
associated with an invasive component.*”° Lesions frequently 
have combined features of the basaloid and warty types (warty- 
basaloid penile intraepithelial neoplasia): the superficial epithe- 
lium shows features of warty PeIN, while the deeper layers are 
replaced by small basaloid cells. Other less frequently observed 
patterns of PeIN are: pleomorphic, spindle, clear cell, and paget- 
oid (Table 32.1). 


Figure 32.1 Differentiated penile intraepithelial neoplasia. The epithelium 
shows thick parakeratosis, elongation of rete ridges, enlarged keratinocytes 
keratinocytes, and keratin pearl formation. Note the atypical hyperchromatic 
nuclei of the basal cell layers. 


cellular atypia with full-thickness koilocytosis. The epithelium shows a spiking 
surface and atypical parakeratosis. 


of the epithelium shows small round blue cells with a high nuclear/cytoplasmic : : : : 
ratio suggestive of a high-grade lesion. proliferation of large atypical cells with pale cytoplasm. 
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¢°Table 32.1 Similarities and differences between vulvar and penile intraepithelial lesions 


Vulvar intraepithelial lesions 
Model of carcinogenesis 


Terminology of HPV-associated 


lesions 3; warty, basaloid, mixed) 


Terminology of HPV-independent Differentiated (simplex) VIN (dVIN)* 
lesions 


Mean age of patients 


Main synonyms 


Multifocality Frequently multifocal 


Localization Throughout vulvar region 


Main histological features of HPV- 


associated lesions cells in all epidermal layers 


Main histological features of HPV- 
independent lesions 


Morphological subtypes 


HPV-associated <40 years, HPV-independent >40 years 


Bowen disease, bowenoid dysplasia, carcinoma in situ, 
moderate/severe squamous dysplasia, VIN of usual type 


Penile intraepithelial lesions 


Bimodal (HPV-associated and HPV-independent) 
Low-grade: LSIL (VIN1); high-grade: HSIL (VIN2/3; uVIN2- 


Warty PelN*, basaloid PelN*, warty-basaloid PelN* 


Differentiated (simplex) PelN (dPelN) * 


>40 years 


Bowen disease, bowenoid papulosis, carcinoma in situ, eryth- 
roplasia of Queyrat, low/high-grade intraepithelial dysplasia 


Frequently solitary 


Warty and basaloid PelN: glans; differentiated PelN: foreskin 


Obvious nuclear and architectural atypia, loss of cell maturation, high nuclear-to-cytoplasmic ratio, numerous mitotic 


Atypia in basal layers of the epithelium, elongated and anastomosing rete ridges, enlarged eosinophilic keratinocytes 


Basaloid, warty, warty—basaloid, differentiated Basaloid, papillary—basaloid, warty, warty—basaloid, differenti- 


ated, pleomorphic, spindle, clear cell, pagetoid 


A reliable histological distinction of the two pathways is not possible, underdiagnosis of differentiated-type lesions 


Main pathology pitfalls HSIL vs. early invasive carcinoma Papillary basaloid PelN vs. urothelial carcinoma 

Useful markers LSIL: Ki67 (differentiation from benign lesions) PelN: A p16/p53/Ki67 panel 
HSIL: p16 IHC 

Causative agents LSIL: low-risk and/or high-risk HPV Basaloid PelN: HPV16; Warty PelN: heterogeneous profile of 
HSIL: mainly HPV16/18; immunosuppression may HPV types; immunosuppression may contribute 
contribute 
Differentiated lesions: TP 53 mutations, chronic inflammation, lichen sclerosus 

Progression/prognosis LSIL: usually regresses Unknown 
HSIL: 9-16% if untreated (higher for basaloid type) 
AVIN: 80% if untreated 

HPV: human papillomavirus, VIN: vulvar intraepithelial neoplasia, PelN: penile intraepithelial neoplasia; dVIN: differentiated vulvar intraepithelial neoplasia; LSIL: 


low-grade squamous intraepithelial lesion; HSIL: high-grade intraepithelial lesion; IHC: immunohistochemistry. * PelN lesions are always of high-grade (ISUP/ 
USCAP 2015 consensus); *: all AVIN in the vulva are considered as high-grade; **: dVIN lesions in the penis can be optionally graded into low- and high-grade 


Correlation of different histological types of invasive car- 
cinomas with subtypes of PeIN has revealed a morphological 
correspondence between the invasive tumor and the associated 
intraepithelial lesion. 


32.4 Extramammary Paget Disease 


Primary Paget disease is an adenocarcinoma originating from 
intraepithelial ducts involving the skin of the shaft, often associ- 
ated with scrotal, inguinal, and perianal lesions. Paget disease 
is rarely limited to the penis and usually occurs as a multiarea 
disease.'' It should be distinguished from SCC in situ with 
pagetoid features (Figure 32.4) and pagetoid spread of urothelial 
carcinoma. >" Immunohistochemically, Paget disease expresses 
CEA, EMA, low molecular weight cytokeratin, and GFCDP15."* 

The squamous differentiation in pagetoid squamous CIS 
is recognized by immunohistochemical expression of p63, as 
reported in 30 cases of pagetoid squamous CIS by Chang et al.’° 
The same authors found no p63 positivity in 40 cases of primary 
extramammary Paget disease, providing strong evidence on the 
diagnostic use of p63 for this differential diagnosis. Paget dis- 
ease secondary to transitional cell carcinoma occurs in elderly 


patients with a known history of urothelial carcinoma,’ when 
positivity for CK7 and CK20 and negativity for CEA provide 
the evidence to differentiate this lesion from Paget disease. 
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3 933.1 Introduction 


Malignant neoplasms of the vulva and penis can arise from 
the skin, its appendages, various adjoining mucosae, and the 
underlying organs; secondary involvement by primary tumors 
of the lower genitourinary and gastrointestinal tracts is also a 
common occurrence. In addition, the genitalia may be a site of 
involvement of systemic diseases, as well as metastases from 
other organs. In most cases, the mucocutaneous or squamo- 
columnar junctional mucosa is involved, if not the origin of 
neoplastic transformation. Although squamous cell carcinoma 
is the most frequent malignant tumor of the vulva and penis, 
other malignant epithelial tumors, sarcomas, and melanomas 
may arise here as well. Also, documentation of the anatomic site 
of tumor involvement is essential for diagnosis, optimal man- 
agement, and, more importantly, for predicting the outcome of 
the patient, especially for penile tumors.' 


933.2 Squamous Cell Carcinoma 


Squamous cell carcinoma (SCC), a malignant tumor composed 
exclusively of keratinocytes with varying degrees of histologic 
differentiation, is the most common vulvar and penile cancer, 
accounting for approximately 90-95% of malignant tumors at 
these anatomic locations. 


3 33.2.1 Etiopathogenesis 


The mean age at diagnosis of vulvar SCC (vSCC) is 65 years, 
but has been decreasing in the past few decades. Approximately 
70% of vSCCs are human papillomavirus (HPV)-associated,’ 
typically including keratinizing, basaloid/warty, and con- 
dylomatous variants. HPV-associated vSCC affects pre- 
dominantly younger, premenopausal and perimenopausal, 
women. In contrast, HPV-independent vSCC tends to affect 
older, postmenopausal patients, and may be associated with 
chronic vulvar inflammatory diseases such as lichen sclerosus 
and lichen planus.** Risk factors include cigarette smoking, 
high number of sexual partners, HPV infection, immuno- 
deficiency, vulvar or cervical intraepithelial neoplasia (VIN 
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or CIN), and personal history of vulvar inflammatory dis- 
eases. Tumors most commonly arise in the labium majus, 
followed by the labium minus, perineum, and clitoris. 

The median age at diagnosis of penile SCC (pSCC) is 60 years. 
Risk factors include lack of circumcision, poor hygiene, chronic 
inflammation, phimosis, smoking, HPV infection (including 
warts), lichen sclerosus, and exposure to radiation. Similar to 
vSCC, HPV-associated pSCC is on the rise. The glans penis is 
the most common site for pSCC, followed by foreskin, coronal 
sulcus, and shaft. Lesions present as long-standing ulcers, nod- 
ules, plaques, or, rarely, as an erythematous rash on the vulva or 
penis or a groin mass; they may be associated with pain, pruri- 
tus, bleeding, discharge, foul odor, or, rarely, dysuria. 


9 33.2.2 Clinicopathologic Features 


Grossly, SCC of the vulva or penis may exhibit ulcerated, exo- 
phytic, fungating, or endophytic growth patterns, with a tan/ 
gray/brown cut surface. The tumors are typically composed of 
sheet-like proliferations or nests of malignant keratinocytes aris- 
ing from the squamous epithelium and infiltrating the underlying 
stroma to various depths (Figure 33.1A,B). Carcinomas arising in 
a background of inflammatory conditions tend to be frequently 
keratinizing, while those with HPV association display a ten- 
dency towards basophilia. The cytologic grade ranges from well- 
differentiated tumors composed of squamous cells with abundant 
eosinophilic cytoplasm and low nuclear-to-cytoplasmic ratio, 
also known as “keratinizing carcinomas,’ to moderately differ- 
entiated tumors with nuclear pleomorphism lacking prominent 
keratinization, to poorly differentiated tumors with high-grade 
features such as increased nuclear-to-cytoplasmic ratio and baso- 
philic cytoplasm, without any evidence of keratinization (Figure 
33.1C-E). Necrosis, lymphovascular invasion (LVI), and peri- 
neural invasion (PNI) may be present (Figure 33.1F). 

Invasive carcinomas arising in a background of vulvar lichen 
sclerosus are typically well to moderately differentiated and 
keratinizing; adjacent differentiated VIN (simplex type) is often 
present (Figure 33.2A), but may be subtle and focal. Variably 
dense lymphohistiocytic infiltrate may be seen in the stroma 
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es 


) Deeply invasive keratinizing 


carcinoma (Mag: 40x). (C) Well-differentiated carcinoma (Mag: 100x). (D) Moderately differentiated, non-keratinizing carcinoma (Mag: 100x). (E) Poorly differentiated 


carcinoma (Mag: 400x). (F) Necrosis (top left) and perineural invasion (arrowheads) are evident (Mag: 100x). 


ground of lichen sclerosus (Mag: 40x). Acanthosis, elongation of rete ridges, parakeratosis, and mononuclear infiltrate in dermis. (B) Basal keratinocytic atypia and 
moderately dense stromal lymphohistiocytic infiltrate can be appreciated (Mag: 200x). 


(Figure 33.2B). On the other hand, lichen sclerosus-associated 
pSCC, or pseudohyperplastic carcinoma, tends to be multifocal 
and extremely differentiated, simulating pseudoepithelioma- 
tous hyperplasia with a predilection for foreskin. The tumor 
is composed of irregular proliferation of squamous nests with 
sharp borders and, if any, minimal stromal reaction. 


Basaloid and warty/condylomatous carcinomas comprise the 
second most common histologic variant and are often consid- 
ered together due to their coexistence in the same tumor, as well 


as their association with high-risk HPV. Type 16 HPV is the 
most common genotype, followed by 33 and 18.” In the basaloid 
variant, the tumor is composed of immature basaloid cells with 
high nuclear-to-cytoplasmic ratio, scant basophilic cytoplasm, 
oval to round nuclei, and coarsely granular chromatin, arranged 
in variably sized solid nests, infiltrative cords, cribriform lobules 
with central comedonecrosis, and, rarely, peripheral palisading 
of nuclei and clefting around tumor nests (Figure 33.3A,B). 
LVI and PNI are common (Figure 33.3C). Papillary-basaloid 
carcinoma is a variant seen almost exclusively in the glans of 
elderly males and is characterized by a villous exophytic surface, 
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(A) Warty carcinoma, with exo-endophytic growth patterns, hyper- and parakeratosis (Mag: 100x), (B) composed of atypical keratinocytes with 


prominent HPV-associated cytopathic effect. 


composed of papillae with fibrovascular cores lined by multiple 
layers of monomorphous basaloid cells and variable underlying 
invasive components, the extent of which determines prognosis. 

An admixture of warty architecture is not uncommon, com- 
posed of exo- and endophytic growth patterns (Figure 33.4A). 
The exophytic portion is composed of multiple true papillae 
with delicate fibrovascular cores, lined by keratinized stratified 
squamous epithelium with prominent HPV-associated cyto- 
pathic changes (perinuclear cytoplasmic halos with irregular 
nuclear contours; Figure 33.4B). Hyperkeratosis and parakera- 
tosis are prominent. In the deeper aspects of the tumor, there are 
irregular nests of squamous epithelium with dyskeratotic cells 
and keratin pearls. In situ hybridization demonstrates HPV16 
in approximately 70% of tumors, with a nuclear dot-like pat- 
tern in basaloid, papillary—basaloid, and warty variants. Diffuse 
and strong expression of p16 is common among these tumors, 
with the exception of hyperkeratotic areas. Adjacent basaloid or 
warty-type high-grade squamous intraepithelial lesion (HSIL) 
is frequent as well.° 

Though histologically, verrucous carcinoma was traditionally 
considered to be in the spectrum of “giant condylomas,’ recent 
studies have suggested that they belong to a distinct entity char- 
acterized by a lack of HPV-associated cytopathic changes and 


p16 expression. High-risk HPV genome has not been reported 
in these cases. However, an association with HPV6 has been 
noted. In males, verrucous carcinoma may be seen in association 
with lichen sclerosus and differentiated penile intraepithelial 
neoplasia (dPeIN). It is a slow-growing tumor with a propensity 
for local recurrence, seen commonly in elderly women and men; 
the lesion is typically an exo-endophytic tumor (Figure 33.5A) 
composed of closely packed papillary structures lined by thick 
stratified squamous epithelium containing well-differentiated 
keratinocytes with minimal cellular atypia and lacking HPV- 
associated cytopathic changes (Figure 33.5B). The epithelium 
demonstrates prominent acanthosis with bulbous expansion of 
rete ridges that push into the dermis/submucosa with rounded 
borders. The cells have abundant pale, eosinophilic cytoplasm 
with low nuclear-to-cytoplasmic ratio, mild nuclear pleomor- 
phism, if any, and occasional basally located mitotic figures. 
Mild to moderate chronic inflammation in the stroma is com- 
mon. Focal invasion at the base of the tumor may be present 
(Figure 33.5C). 

Acantholytic or pseudoglandular carcinoma is an aggressive 
variant characterized by lack of cohesion between the tumor 
cells, resulting in extensive acantholysis (Figure 33.6), with hon- 
eycomb-like spaces and occasionally resembling angiosarcoma. 
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(A) c growth of board papillae with pushing borders (Mag: 20x), (B) composed of keratinocytes 
with abundant pale cytoplasm and small nuclei, lacking HPV-associated cytopathic effects. (C) Focal invasion is present at the deep aspect of the lesion (arrowheads) 


(Mag: 400x). 
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(A) Infiltrative carcinoma with acantholytic features giving rise to pseudoglandular spaces (Mag: 100x). (B) The tumor cells are diffusely positive for 


cytokeratin 5/6, supporting the diagnosis of acantholytic/pseudoglandular squamous cell carcinoma (Mag: 100x). 


A diagnosis of spindle cell or sarcomatoid carcinoma is made 
when poorly differentiated spindle cells comprise 230% of the 
tumor.” These tumors are located preferentially in the glans; 
most of them have an aggressive clinical course with recurrences 
and metastases. Such tumors by definition may show prominent 
positivity for mesenchymal markers. Therefore, immunohisto- 
chemical studies using several epithelial markers may be needed 
for accurate diagnosis. Other uncommon variants include lym- 
phoepithelioma-like carcinoma and the rare carcinoma with 
tumor giant cells. 

The following variants have been reported more frequently 
in the penis. Clear cell carcinoma is an HPV-associated tumor 
composed predominantly of cells with clear, periodic acid- 
Schiff-positive cytoplasm, diffuse and strong p16 positivity, and 
affecting glans and foreskin.” Deep invasion, geographic and 
comedonecrosis, LVI and PNI, as well as regional and systemic 
metastases are common. Carcinoma cuniculatum is a variant 
of verrucous carcinoma with prominent endophytic compo- 
nent characterized by labyrinthine invaginations, sinuses, and 
fistulas, most often affecting glans and foreskin. Papillary carci- 
noma, not otherwise specified, isa HPV-independent low-grade 
keratinizing neoplasm of good prognosis that is diagnosed after 
elimination of warty and verrucous carcinomas.” 


In addition to keratinocytic immunohistochemical markers 
such as pancytokeratin, SCCs are positive for cytokeratin 5/6, 
p63, and p40 (more specific). HPV-related tumors are generally 
positive for p16 (diffuse and strong) and high-risk HPV by in 
situ hybridization, whereas keratinizing carcinomas arising in 
association with lichen sclerosus are negative for p16 and HPV- 
genome, while being positive for p53." While the exact etiopath- 
ogenic relationship between HPV and SCC is still controversial, 
diffuse p16 expression is considered by most pathologists as a 
surrogate of HPV.'*! However, this notion has been challenged 
recently.“ p16 positivity, but not HPV status, has been corre- 
lated with younger age at presentation, basaloid/warty variants 
of vSCC, usual type VIN, lack of p53 expression, better response 
to radiation therapy, and increased overall survival.'!° On the 
other hand, p16 expression and HPV status do not correlate 
with overall and disease-specific survival in pSCC."* 


Sexually transmitted diseases such as condyloma acumi- 
natum,” syphilitic chancre, lymphogranuloma venereum, 
and even chronic herpetic ulcers™ can clinically simulate 
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Section 8: Vulva and Penis 


©Table 33.1 Staging of vulvar carcinomas: FIGO and 8th edition AJCC staging 


AJCC and FIGO* Stage T Categories N Categories M Categories 
TO: No evidence of primary tumor 
Tis: In situ carcinoma 0: No regional lymph node 
metastasis 
Tumor confined to the vulva or perineum 
A Tla: Lesions <2 cm in size, confined to the vulva or peri- 0 or NO(i+): Isolated tumor Mo 
neum and with stromal invasion <1.0 mm* cells in regional lymph node(s) 
<0.2mm 
B T1b: Lesions >2 cm in size or any size with stromal inva- 0 or NO(i+) MO 
sion >1.0 mm* confined to the vulva or perineum 
T2: Tumor of any size with extension to adjacent perineal 0 or NO(i+) MO 
structures (lower/distal third of the urethra, lower/distal 
third of the vagina, anus) 
Regional lymph node metastasis with 1-2 lymph node 
metastases each <5 mm or 1 lymph node metastasis = 
5mm 
IA We 1a: With 1-2 lymph node MO 
metastases (<5 mm) 
1b:With 1 lymph node metas- 
asis (>5 mm) 
IIIB Whe 2a: With 3 ormorelymph node MO 
metastases (<5 mm) 
2b: With 2 or more lymph node 
metastases (>25 mm) 
IIIC MO 
Tit 2c: With positive nodes with 
extranodal spread 
IVA Til, f2 3: Fixed or ulcerated MO 
inguinofemoral lymph nodes 
T3: Tumor of any size invading any of the following: Any N MO 
upper/proximal two-thirds of the urethra and/or upper/ 
proximal two-thirds of vagina, bladder mucosa, rectal 
mucosa, or fixed to pelvic bone 
IVB AnyT AnyN M1 Distant metastasis 
(including pelvic lymph 
nodes) 


*FIGO no longer includes stage 0 


“The depth of invasion is defined as the measurement of the tumor from the epithelial—stromal junction of the adjacent most superficial dermal papilla to the 


deepest point of invasion. 


carcinomas. In addition, chronic inflammatory diseases such 
as hidradenitis suppurativa can also develop invasive SCC." 
Keratinizing carcinomas should be distinguished from kera- 
toacanthoma,” which are characterized by rapid growth, and 
crateriform proliferation of well-differentiated keratinocytes 
that undergo spontaneous regression. Metastasis from other 
sites is uncommon in the vulva, but may present as single or 
multiple nodules. 

When the tumors are poorly differentiated with basaloid 
morphology, they must be distinguished from other basaloid 
tumors such as basal cell carcinoma, Merkel cell carcinoma, and 
neuroendocrine carcinoma. When the tumor displays a high- 
grade, basaloid morphology with clear cytoplasm and vacuoles 
that indent the nuclei, sebaceous carcinomas must be ruled out, 
though real sebaceous carcinomas are extremely rare in the gen- 
ital region.” 


S 233.2.6 Prognosis and Outcome 


Though most of the different histologic variants of VSCC have 
a similar prognosis, those associated with chronic inflamma- 
tory diseases behave aggressively. Therefore, when a suspicious 
nodular lesion is identified in patients with lichen sclerosus or 
vulvar lichen planus, there should be a low threshold for biopsy. 
Several deeper sections may be needed to identify the presence 
of SCC and invasion. 

Primary malignant tumors of the vulva are typically staged 
based on the International Federation of Gynecology and 
Obstetrics (FIGO) criteria (Table 33.1). With respect to these 
tumors, the depth of invasion is defined as the distance from the 
deepest point of invasion to the dermo-epidermal junction of 
the dermal papilla closest to the invasive tumor (Figure 33.7). 
Tumor thickness in vulvar carcinomas is defined as the distance 


Epithelium 


Stroma 


Tumor 
thickness 


WK 


©Figure33.7 Microscopic measurementsin invasive vulvar carcinomas. Depth 
of invasion is defined as the distance from the deepest point of invasion to the 
dermo-epidermal junction of the dermal papilla closest to the invasive tumor. 
Tumor thickness is defined as the distance between deepest point of invasion 
and mucosal surface of the tumor or base of the granular layer, if keratinized. 


Depth of 
invasion 


between deepest point of invasion and the mucosal surface 
of the tumor or the base of the granular layer, if keratinized. 
Conversely, tumor thickness of SCC arising in other cutaneous 
sites of the body is measured using the Breslow method; i.e. as 
the distance between the deepest point of invasion and the top of 
the granular layer of the overlying epidermis.” This difference, 
though negligible in most cases, has been controversial between 
gynecologic and dermato-pathologists. 

While tumor thickness and depth of invasion of the primary 
tumor are essential requisites for staging, the largest dimension of 
the tumor and presence of LVI and PNI should also be reported 
at the diagnosis of an invasive carcinoma.” On the other hand, 
though tumor size and depth of invasion are reported at diag- 
nosis of most cases of penile carcinomas, they are not necessary 
for staging (Table 33.2). However, accurate assessment of the ana- 
tomic extent of the tumor, i.e. involvement of the various under- 
lying structures, is the most important factorin addition to tumor 
grade, LVI, and PNI in the staging of penile carcinomas. In addi- 
tion, sentinel lymph node (SLN) biopsy has become the standard 
of care for early-stage vVSCC and pSCC in most institutions.” $ 

While stage IA vSCC has a good prognosis with recurrence- 
free survival of 91.7% at 10 years, regional lymph node status has 
the strongest correlation with patient outcome.” Primary tumor 
characteristics, including surgical margins status, presence of 
VIN, multifocal tumor, LVI, and tumor diameter >2.5cm are 
associated with increased incidence of local recurrence. The 
prognosis in pSCC is determined by invasion of underlying 
structures by tumor, histologic grade, LVI, and PNI of the pri- 
mary tumor as well as by the regional lymph node status and, in 
particular, extranodal extension. The 10-year survival rate for 
pSCC is 78% and the mortality rate is 20-38%.'”* 


3 233.3 Basal Cell Carcinoma 


Basal cell carcinomas (BCCs) are the most common malig- 
nant (cutaneous) neoplasms worldwide, with an incidence of 
approximately 2.8 million in the United States.” The lifetime 
risk of developing a BCC is about 30% in Caucasians, and most 
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of the tumors develop in patients older than 50 years of age.” 
Though exposure to the ultraviolet component of sunlight is the 
most common cause, about 0.27% of cases of BCC occur in the 
non-sun-exposed genital skin.** 


3 9 33.3.1 Etiopathogenesis 


Though exposure to ultraviolet light has been primarily linked 
to the development of cutaneous BCC, chronic irritation can 
lead to development of BCCs in the vulvar and penile squamous 
epithelium.” In addition to hamartomas, chronic inflammation, 
and immune deficiency, exposure to ionizing radiation and arse- 
nic have also been associated with penile and, in particular, vul- 
var BCC, especially in women older than 60 years of age. So far, 
an association with HPV infections has not been established.** 


8 233.3.2 Clinical/Pathologic Features 


The lesions are typically slow-growing and painless. However, 
there may be pruritus, discomfort, bleeding, mass or swelling, 
ulcer, and pain. Pigmentation is common. Rarely, it can present 
as chronic eczema, psoriasis, or other inflammatory dermatoses 
that are unresponsive to standard therapies. 

The tumor is characterized bya proliferation ofsmall basaloid 
cells with high nuclear-to-cytoplasmic ratio, lacking obvious 
intercellular bridges, and arranged in variably sized nests and/ 
or cords with peripheral palisading (Figure 33.8A,B). Mitotic 
figures and apoptosis are frequently seen within the same nest. 
The surrounding stroma is loose, composed of hyaluronic acid- 
rich mucin and leading to retraction artifacts due to shrinkage 
during tissue processing. While several histologic growth pat- 
terns have been established, the following types dictate different 
clinical management: superficial, nodular/ulcerative, infiltra- 
tive/micronodular/morpheaform, and fibroepithelioma of 
Pinkus. 


J 933.3.3 Ancillary Tests 


The tumor cells are diffusely positive for keratin (e.g. with a 
pancytokeratin cocktail), high molecular weight cytokeratin, 
cytokeratin 5/6, p53, p63, p40, EPCAM (Ber-EP4), and BCL2. 
EMA is usually negative unless there is squamous differentia- 
tion. CEA is expressed focally only in rare cases with areas of 
eccrine differentiation” or associated normal eccrine units. 


3 233.3.4 Differential Diagnoses 


Clinically, BCCs of the genitalia, when presenting as single or 
discrete lesions, often evoke the possibility ofasyphiliticchancre, 
lichen simplex chronicus, SCC or melanoma. Differentiation of 
BCC from other basaloid tumors such as Merkel cell carcinoma, 
sebaceous carcinoma, and adnexal neoplasms, including tricho- 
blastoma and trichoepithelioma is essential for optimal man- 
agement of the patient. Pigmentation is common (Figure 33.8C) 
and thus, may result in a clinical impression of melanoma. 


3 233.3.5 Prognosis and Outcome 


Most cases of BCCs arising in the genital areas are small and have 
a low risk for local recurrence or metastasis. However, complete 
removal of the tumor with adequate margins, while preserving 
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Table 33.2 Staging of penile carcinomas: 8th edition AJCC staging 


AJCC Stage T Categories N Categories M Categories 
TO: No evidence of primary tumor cNO: No palpable or visibly enlarged inguinal lymph nodes MO 


pNO: No regional lymph node metastasis 


Ois Tis: In situ carcinoma (Penile intraepithelial neoplasia, NO Mo 
PelN) 

0a Ta: Non-invasive localized squamous cell carcinoma NO MO 
TE NO MO 


Glans: Tumor invades lamina propria 


Foreskin: Tumor invades dermis, lamina propria, or dartos 
fascia 


Shaft: Tumor invades connective tissue between 
epidermis and corpora irrespective of location 


Tla: Tumor is not high grade (grade 3) or sarcomatoidand NO 0 
has no LVI or PNI 

A T1b: Tumor is high grade (grade 3) or sarcomatoid and has NO 0 
LVI or PNI 

A T2: Tumor invades corpus spongiosum (either glans or 0 0 
ventral shaft) irrespective of urethral invasion 

B T3: Tumor invades corpora cavernosum (including tunica 0 0 


albuginea) irrespective of urethral invasion 


IA T1-3 cN1: Palpable mobile unilateral inguinal lymph nodes pN1: <2 0 
unilateral inguinal metastases, no ENE 


IB T1-3 cN2: Palpable 22 unilateral inguinal lymph nodes or bilateral 0 
inguinal lymph nodes pN2: 23 unilateral inguinal metastases or 
bilateral metastases 


v T4: Tumor invades adjacent structures (i.e. scrotum, Any N MO 
prostate, pubic bone) 


v Any T cN3: Palpable fixed inguinal nodal mass or pelvic lymphad- MO 
enopathy, unilateral or bilateral pN3: ENE of inguinal nodal 
metastases or pelvic lymph node metastases 


v AnyT Any N M1: Distant 
metastasis 


LVI, lymphovascular or perineural invasion; PNI, perineural invasion; ENE, extranodal extension 
Histologic grade (G): GX- Grade cannot be assessed; G1- Well differentiated; G2- Moderately differentiated; G3- Poorly differentiated / high grade 


i of M ; ei, z l > 
p A P CN ` EA 
¢ Figure 33.8 Basal cell carcinoma. (A) Nodular BCC composed of nests of varying sizes with ulceration and peritumoral myxoid stroma (Mag: 20x). (B) Focal 
peripheral palisading and myxoid stroma (Mag: 200x). (C) Pigmentation is not uncommon (Mag: 100x). 


normal function and optimal cosmesis can beachallenge. Surgical eh Q 33.4 Extramamm ary Paget Disease 


resection has long been the standard of care for treatment of geni- 
tal BCC.***” With penile lesions, a margin of at least 2-5 mm is 
recommended. When diagnosed at an advanced stage, patients 
are at a high risk for local recurrence and distant metastases.” 


Extramammary Paget disease is characterized by intraepithelial 
proliferation of malignant glandular cells of cutaneous adnexal 
or non-cutaneous origin. 


3 933.4.1 Etiopathogenesis 


Cutaneous Paget disease is often primary, characterized by 
exclusively intraepithelial proliferation, or may be associated 
with focal stromal/dermal invasion; rarely it can be secondary 
to involvement by adenocarcinoma arising in skin adnexa or 
vulvar glands. Secondary Paget disease is due to intraepithelial 
spread from anorectal, urothelial tumors, Bartholin gland, or 
extremely rarely from carcinomas of Miillerian origin. 


& 933.4.2 Clinical/Pathologic Features 


Seen most commonly in postmenopausal women and older 
men, it presents as a well-defined, slowly expanding eczema- 
tous or erythematous rash, which may be painful, pruritic, or 
asymptomatic.” Paget disease in males typically affects scro- 
tal and inguinal skin; Paget disease exclusively involving penile 
skin is rare.*! 

Large epithelioid cells with abundant pale cytoplasm, ovoid 
nuclei, and conspicuous nucleoli are scattered within the epi- 
dermis singly or in variably sized clusters (Figure 33.9A). The 
background epidermis shows some degree of acanthosis, hyper- 
and parakeratosis, focal erosion, or ulceration. The basal layer 
is usually preserved, but may be attenuated (Figure 33.9B). The 
neoplastic cells may involve adnexal structures, including hair 
follicles and eccrine glands (Figure 33.9C). Glandular differen- 
tiation of the infiltrating neoplastic cells is highlighted by promi- 
nent mucinous differentiation and signet-ring-like morphology 
(Figure 33.9D). Rarely, the cytologic atypia can be marked with 
anaplastic features; these are seen more frequently in secondary 
Paget disease. Invasion is typically superficial and focal (Figure 
33.9F); therefore, a thorough evaluation is warranted, especially 
if focal nodularity is present.” 

Paget disease secondary to an underlying anorectal or geni- 
tourinary adenocarcinoma is extremely uncommon in the vulva 
(5% in one study)* and penis.“ Those with an underlying ano- 
rectal carcinoma may be associated with prominence of signet- 
ring Paget cells. Extremely rare cases of penoscrotal Paget 
disease in association with prostatic adenocarcinoma have been 
described.“ 


J 933.4.3 Ancillary Tests 


Intraepidermal mucin can be highlighted using mucicarmine 
or Hale colloidal iron special stains. The atypical cells of pri- 
mary Paget disease are positive for cytokeratin 7, CAM5.2, 
HER2, EMA, CEA, MUC1, MUCSAC, and GCDFP15 (Figure 
33.9E).“*” Positivity for CDX2 and cytokeratin 20 may be seen 
in Paget disease secondary to anorectal adenocarcinomas, 
while uroplakin III and p63 are positive in those of urothelial 
origin. GATA3 may be expressed in primary Paget cells and 
is, therefore, not a reliable marker for distinguishing those of 
urothelial origin.” 


3 933.4.4 Differential Diagnoses 


Other conditions with pagetoid cells include benign mucinous 
metaplasia,” which may be difficult to distinguish, but exhib- 
its low proliferative index, diffuse positivity for EMA and CEA, 
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and lacks cytologic atypia, pagetoid dyskeratosis,* charac- 
terized by lack of glandular differentiation and pagetoid SCC 
in situ, or pagetoid VIN, where cytologic atypia is prominent 
and the lesional cells do not exhibit glandular differentiation. 
Rarely, melanoma in situ, Bartholin gland adenocarcinoma, and 
pagetoid spread of prostatic adenocarcinoma can mimic Paget 
disease.“ 


8 933.4.5 Prognosis and Outcome 


Surgical clearance of disease remains a challenge due to the mul- 
tifocal nature of the disease and due to subclinical extension. 
However, positive margins and lesion size are not predictive of 
progression-free survival,” since recurrence can be treated by 
repeat surgical excision. However, detection of microscopic 
invasion, the level of tumor invasion, clinical nodules within the 
primary lesion, palpable lymphadenopathy, and lymph node 
metastases are the most important prognostic indicators.“’*” 
Expression of HER2 has been suggested as a possible target for 
therapy.” 


3933.5 Merkel Cell Carcinoma 


Merkel cell carcinoma (MCC) is a rare neoplasm of the skin 
with neuroendocrine differentiation, and aggressive behav- 
ior. MCC arises most commonly in sun-exposed areas of 
elderly Caucasian males and its incidence has been steadily 
increasing over the past two decades. The vulva is a common 
extracutaneous site of MCC.’ However, penile MCCs are 
exceedingly rare.” 


3 933.5.1 Etiopathogenesis 


Though Merkel cells located in the epidermis and other cutane- 
ous adnexal structures have been considered to be the origin of 
these tumors, the divergent lines of differentiation seen in asso- 
ciation with MCC have raised the possibility that a yet to be char- 
acterized pluripotent stem cell of cutaneous origin might be the 
cell of origin. Merkel cell polyomavirus (MCPyV) DNA and 
antigens are detected in approximately 80% of MCCs.°' Those 
that are MCPyV negative are located in sun-exposed areas and 
carry a higher load of ultraviolet-light signature mutations in 
p53 and Rb genes.” 

Patients with acquired immunosuppression of various eti- 
ologies such as solid organ transplant recipients, those with 
human immunodeficiency virus infections, and hematolym- 
phoid malignancies such as chronic lymphocytic leukemia are 
also at a high risk for developing MCC.“ 


8 933.5.2 Clinical/Pathologic Features 


The typical presenting symptom is an asymptomatic, rapidly 
growing reddish-purple subcutaneous nodule. Labium majus is 
most commonly affected followed by labium minus.™ Grossly, 
these are tan tumors with dark hemorrhagic areas admixed with 
necrosis. 

The tumor is typically centered in the dermis with extension 
into the deep subcutaneous tissue. Rarely, epidermal involvement 
(epidermotropism or an in situ component) may be present. The 
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Extramammary Paget disease. (A) Intraepidermal proliferation of large epithelial cells with abundant cytoplasm, ovoid nuclei as single cells and 
in clusters (Mag: 200x). (B) The basal layer is preserved (arrowhead) (Mag: 400x). (C) Mucinous differentiation with signet-ring cell morphology (Mag: 400x). (D) The 
lesional cells are diffusely positive for CK7 (Mag: 200x). (E) Adnexal involvement is common (Mag: 100x). (F) Focal superficial invasion (Mag: 200x). Arrowhead in (F) 
shows focal superficial invasion. 
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tumor is composed of monomorphous cells with scant, almost 
indiscernible cytoplasm and round to oval molded hyperchro- 
matic nuclei with dispersed/speckled chromatin and inconspicu- 
ous nucleoli arranged as solid sheets, trabeculae, or variable nests. 
Central necrosis is common in tumors with a solid growth pat- 
tern. Mitoses and apoptotic bodies are frequent, and LVI is com- 
mon. Squamous or glandular differentiation has been described 
in rare instances. Association with SCC in situ and chronic lym- 
phocytic leukemia is not uncommon. 


3 233.5.3 Ancillary Tests 


Immunohistochemistry is helpful in differentiating MCC 
from other morphologic mimics. Though paranuclear dot-like 
expression of cytokeratin 20 is typical of MCC, other cytokerat- 
ins, including the various cocktails, AE1/AE3, CAM5.2, 
cytokeratin 8/18, and cytokeratin 7, as well as EMA also show 
diffuse cytoplasmic positivity or, rarely, a crescent-shaped stain- 
ing pattern (corresponding to the small amount of eccentrically 
located cytoplasm), with or without paranuclear dot-like accen- 
tuation. Neuroendocrine markers such as neurofilaments, syn- 
aptophysin, chromogranin A, CD56, NSE, calcitonin, VIP, and 
somatostatin may also be variably positive in the tumor cells. 
However, staining for cytokeratin 20 can be extremely focal 
or even absent on about 10% of all MCCs.*% Newer markers of 
MCC include ALK, OCT4 (cytoplasmic), PAX8, PAX5, CD99 
(membranous or dot-like), TdT, BCL2, and glypican. Though 
not widely accepted, expression of p63 is considered by some 
to be a negative prognostic indicator.” MCPyV antigens can be 
detected in approximately 80% of MCCs by immunohistochem- 
istry.® The tumor cells are typically negative for TTF1, p40, 
vimentin, $100, CD45, CEA, HMB45, SOX10, SMA, CD31, and 
CD34. However, focal TTF1 expression in cytokeratin 20-posi- 
tive MCC has been reported.®* 


3 233.5.4 Differential Diagnoses 


Metastatic small cell carcinoma of the lung (negative for 
cytokeratin 20 and typically positive for TTF1),° BCC, basaloid 
carcinomas (p16 and HPV positive), and sebaceous carcinoma”! 
are morphologic mimics of MCC. 
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3 933.5.5 Prognosis and Outcome 


Poor outcome is seen in patients with larger primary tumors 
and in those with a higher stage of disease at diagnosis (SLN 
status, presence of in-transit or satellite lesions), and in immu- 
nosuppressed patients.*” In addition, the presence of CD3- 
and CD8-positive lymphocytic infiltrate at the periphery of 
the tumor is associated with better overall survival in patients 
with MCC.” 


933.6 Bartholin Gland Carcinoma 


Diagnosis of Bartholin gland carcinoma requires knowledge of 
the anatomic location of the tumor, i.e. deep and inferolateral 
to the labia majora and almost always unilateral, with no evi- 
dence of a primary tumor elsewhere, and usually intact overly- 
ing skin. Cowper or bulbourethral glands are the male analog of 
the Bartholin gland and adenoid cystic carcinoma is the most 
common malignancy reported to arise from them.” Due to 
their anatomic location and proximity to the prostate, these car- 
cinomas do not affect the penis. 


© 33.6.1 Etiopathogenesis 


Malignancies known to arise in the Bartholin gland include 
SCC (most common), and HPV is a major contributing fac- 
tor. However, other carcinomas of glandular origin, including 
adenoid cystic carcinoma have been reported in this anatomic 
location. 


© 33.6.2 Clinical/Pathologic Features 


Tumors present as painless progressively enlarging nod- 
ules in adult women (40-70 years) located posterolateral 
to the labium majus, involving the inferior portion of the 
vulva. Dyspareunia, postcoital bleeding, and pruritus may be 
present. 

Transition between normal glandular tissue and carcinoma 
may be evident only in some cases (Figure 33.11A,B). SCCs 
and adenocarcinomas are the most common malignant tumors 
arising from the Bartholin gland (40% each), followed by ade- 
noid cystic (15%) and adenosquamous (5%) carcinomas.”*”* 


d£ Figure 33.10 Merkel cell carcinoma. (A) Predominantly dermal proliferation of cells in nested (top) and infiltrative (bottom) patterns (Mag: 100x). (B) The tumor 


is composed of monomorphous cells with barely discernable cytoplasm, and ovoid nuclei, as well as numerous apoptotic bodies and scattered mitotic figures (Mag: 
400x). (C) Paranuclear dot-like positivity for cytokeratin 20; some cells also show circumferential cytoplasmic staining (arrow, Mag: 400x). 
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Adenocarcinomas frequently arise at the transition zone or 
from the mucin-producing acini and display frankly mucinous 
and/or papillary architecture (Figure 33.11C). SCCs typically 
arise from the vestibular duct orifice or squamocolumnar tran- 
sition zone, and can vary in the degree of differentiation and 
inflammatory infiltrate (Figure 33.11D). Transitional and clear 
cell carcinomas have also been reported in the Bartholin gland 
area. 

Ancillary tests are typically not helpful in the diagnosis of 
Bartholin gland carcinoma, because tests don't distinguish 
the origin of SCC and the immunohistochemical staining pat- 
tern for adenocarcinoma overlaps with those of other primary 
sites. 


© 33.6.3 Differential Diagnoses 


Benign lesions arising in the Bartholin glands, such as nodular 
hyperplasia, retention cysts, endometriosis, and abscesses, are 
more common than malignant neoplasms.” Metastasis from 
other sites should be ruled out. 
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©Figure33.11 Bartholin gland carcinoma. (A) Infiltrating carcinoma with basaloid features (left) involving Bartholin gland (right) (Mag: 20x). (B) Higher magnification 


9 33.6.4 Prognosis and Outcome 


Wide local excision followed by radiation therapy is the optimal 
mode of management in most patients. The 5-year survival rate 
of patients with Bartholin gland carcinoma is 67-83%,” but 
may vary depending on the tumor subtype. 


Melanomas constitute the second most common malignant neo- 
plasms of the vulva after SCC,” comprising 4-10% of all gyneco- 
logic malignancies and 3-7% of all melanomas in women. On 
the other hand, melanomas are extremely rare neoplasms of the 
penis, constituting approximately 1-2% of all penile malignan- 
cies and represent less than 1% of all melanomas in males.”*” 


Vulvar epithelium is highly prone to developing melano- 
mas compared to the other sun-shielded sites of the body. 
Primary vulvar and penile melanomas are common in the 
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showing poorly differentiated carcinoma adjacent to normal glandular structures (arrowheads) (Mag: 200x). (C) Adenocarcinoma arising at the squamocolumnar 
junction (top left) (Mag: 20x). (D) Moderately differentiated SCC adjacent to normal glandular structures (arrowheads) (Mag: 100x). 


elderly Caucasian population.” Melanomas may arise from the 
urethral mucosa and secondarily involve the penis, and vice 
versa.” 


3 33.7.2 Clinical/Pathologic Features 


The common presenting features of vulvar melanoma include 
mass, bleeding, ulceration, and pain. The lesions may be pig- 
mented and are frequently ulcerated. Unilateral involvement 
of the labium majus is most common, followed by ipsilateral 
involvement of both labia, followed by clitoral and bilateral 
disease.*! Penile melanomas present typically as variably pig- 
mented lesions, and may be ulcerated. Glans penis is the most 
common site, followed by foreskin, penile shaft, and urethral 
meatus.” 

In some women, the disease may remain exclusively in situ 
and recur several times before becoming invasive melanoma. 
The lesions are characterized by proliferation of epithelioid and/ 
or spindled melanocytes with moderate amounts of ampho- 
philic or eosinophilic cytoplasm with variable pigmentation, 
ovoid nuclei, and prominent nucleoli, and rarely small cell or 
nevoid melanocytes with minimal cytoplasm and small hyper- 
chromatic nuclei. A lentiginous growth pattern characterized 
by contiguous proliferation of atypical melanocytes singly with 
rare small nests along the basal layer of epithelium (Figure 
33.12A) is more common than nodular melanoma, which lacks 
a radial growth phase, but has a well-established dermal compo- 
nent (Figure 33.12B). Ulceration is common (Figure 33.12C). 
Mutations involving KIT and NRAS are relatively common in 
vulvar melanomas. 
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8 233.7.3 Ancillary Tests 


In situ melanoma may be subtle in some cases and immunohis- 
tochemical study using melanocytic markers such as MART1, 
Melan-A, HMB45, SOX10, and MITF, as well as various cock- 
tails can highlight the atypical melanocytes (Figure 33.12D-F). 
The presence of LVI may be highlighted using angiolymphatic 
markers such as D2-40 or CD31, as well as cocktails such as 
MITE/D2-40." 


3 233.7.4 Differential Diagnoses 


Extramammary Paget disease can present as histologically simi- 
lar to melanoma in situ, which can be easily distinguished using 
immunohistochemical studies. Direct extension from primary 
melanomas of the vagina, urethra, or anorectal region is also 
possible. Therefore, clinical correlation is essential. 


3 233.7.5 Prognosis and Outcome 


Primary vulvar and penile melanomas are associated with poor 
prognosis, but the disease-specific survival is better in patients 
with penile melanoma compared to those with vulvar mela- 
noma.” Vulvar melanoma is characterized by a high rate of local 
recurrence and metastasis, necessitating extensive surgical 
resection and resulting in high patient morbidity and mortality,® 
with a median disease-specific survival (DSS) of 74.2 months; 
5-year and 10-year DSS rates are 58.2% and 35.8%, respectively." 
Advanced age at diagnosis, nodal status, and distant metastasis, 
as well as several histologic parameters such as tumor thickness, 
ulceration, dermal mitotic rate, LVI, and microscopic satellitosis 
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6 Figure 33.12 Melanoma. (A) Mucosal/acral lentiginous melanoma with in situ and invasive components (Mag: 100x). (B) Nodular melanoma lacking in situ 
melanoma (Mag: 100x). (C) Ulceration is common in vulvar melanomas (arrow, Mag: 100x). (D) Melanoma in situ with atypical melanocytes scattered along the dermo- 
epidermal junction (Mag: 200x). (E) Sometimes can be subtle, composed of small melanocytes (Mag: 200x). Immunohistochemical study using melanocytic cocktail 
(anti- HMB45 and anti-tyrosinase) highlights the atypical melanocytes proliferating in a contiguous manner along the dermo-epidermal junction (Mag: 200x). 


Section 8: Vulva and Penis 


have been associated with poor prognosis. In our recent study of 
100 primary invasive vulvar melanomas, tumor thickness and 
dermal mitotic rate were most predictive of outcome.** 


3 933.8 Summary 


Squamous cell carcinomas constitute the most common malig- 
nant neoplasms of the vulva and penis, followed by other 
uncommon tumors. However, the presence of a mucocutane- 
ous and squamocolumnar junction creates a unique milieu for 
development of distinct neoplasms. Staging of these tumors and 
to some extent, clinical management of the patients depends 
on the diagnosis of the tumor, as well as anatomic location. 
Therefore, accurate clinical documentation of tumor site is criti- 
cal and thoughtful application of ancillary tests may become 
necessary in some cases. 
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3 934.1 Introduction 


The juxtaposition of various organs of the genitourinary tract 
and skin in the vulva and penis, as well as the close proximity to 
anorectal mucosa and the presence of several mucocutaneous 
and squamocolumnar junctional epithelia, in addition to sev- 
eral associated adnexal structures has led to the development of 
a rather unique set of diseases that require not only knowledge 
of the complex anatomy, but also of conditions that are specific 
to the various tissues. Genitourinary diseases and, rarely, lesions 
of anorectal and perineal origin can also involve the vulvar and 
penile skin, while generalized dermatologic diseases can affect 
the vulva and penis with rather distinct presentations. 


3934.2 Cysticlesions 
$34.2.1 Penile Cystic Lesions 


Cystic lesions are rare in the penis, but cases of common cuta- 
neous cysts, such as infundibular/epidermal inclusion,’ trichil- 
emmal,’ and dermoid’ cysts, and steatocystoma* have been 
reported in penile skin. 

Median raphe cysts are the most common and may occur any- 
where from the root of the penis proximally to the urethral mea- 
tus distally, and have been reported even in scrotal, perineal, and 
perianal skin." They are located in the midline along the ventral 
aspect of the penis and are likely congenital in origin, secondary 
to defective closure of the urogenital swellings in most cases.° 
Other proposed etiopathogeneses include outgrowth from 
the urothelium, as well as cystic dilatation of the periurethral 
glands of Littre.* They are slow-growing lesions that are typi- 
cally asymptomatic in childhood, but may be associated with 
coital difficulty and discomfort during adult life and are prone 
to trauma, infection, and rupture.’ The contents are typically 
mucinous and the lining is a variable combination of columnar, 
pseudostratified, urothelial, keratinizing, and non-keratinizing 
stratified squamous epithelia with scattered goblet and ciliated 
cells. Prior trauma is evidenced by fibrosis and hemosiderin 
deposition in the cyst wall and surrounding stroma.’ Simple 
surgical excision is the treatment of choice. 


3 Ọ Miscellaneous Lesions of the Vulva and Penis 


Priyadharsini Nagarajan, Elizabeth D. Euscher, Pheroze Tamboli, and Victor G. Prieto 


© 34.2.2 Vulvar Cystic Lesions 


Cystic lesions are common in the vulva, Bartholin duct cysts 
being the most frequent, located on the inferolateral aspect of 
the labia majora (see below). Cutaneous cystic lesions such as 
trichilemmal cysts,’ steatocystoma,"° milia,'' and pigmented fol- 
licular cysts”? have also been infrequently reported in the vulva. 

Millerian cysts are the most common cystic lesions in the 
vagina. Though they may be located anywhere, they are com- 
monly seen in the anterolateral aspect of the vagina. These 
cystic lesions may also arise in the vulva and are noted most 
commonly in the vestibule or labia minora.” The incidence 
is likely underestimated since most of the cysts are small, and 
hence asymptomatic, and therefore are not brought to clinical 
attention. Though the origin has been debated, these cysts are 
believed to be derived from Miillerian duct remnants. The lining 
epithelium is most commonly columnar and mucinous, simi- 
lar to the endocervical epithelium, but may be variably attenu- 
ated." Mucicarmine or other special stains may be necessary 
to establish mucinous differentiation. Ciliated cells resembling 
tubal epithelium, as well as foci of squamous metaplasia may 
also be interspersed among the mucinous lining. 

Skene glands, located in the interlabial sulcus are rudimen- 
tary female analogs of prostate glands.” Skene duct cysts are 
most commonly diagnosed in young adults, but have also been 
reported in adolescents and infants. Most lesions are unilateral; 
rare bilateral cases have been reported.'* Most are asymptom- 
atic, but may present with mass, pain, discharge, and dys- 
pareunia. Since they are located lateral to and may displace the 
urethral orifice, obstructive urinary symptoms, as well as devia- 
tion of the urine stream may also occur.'* Urethral lesions such 
as diverticulum, prolapse, and carcinomas should be excluded. 
The cyst is typically lined by transitional or stratified squamous 
epithelium, while contents may be milky. Management includes 
observation, aspiration of contents, marsupialization, and sim- 
ple excision. 

Gartner duct (mesonephric) cysts, derived from the dis- 
tal remnants of Wolffian or mesonephric ducts are frequently 
located along the lateral aspects of the vaginal wall. However, 
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large cysts may be more medially situated." The lining epithe- 
lium is cuboidal and non-mucinous. Eosinophilic cyst contents 
may be present. 

Cysts of the canal of Nuck are rare lesions originating from 
partially patent processus vaginalis.’ They are located on the 
superior aspect of the labia majora and clinically invoke a diag- 
nosis of inguinal hernia. They are analogous to hydrocele in men 
and are lined by cuboidal mesothelial cells. 

Epidermal inclusion cysts arise from proliferation of squa- 
mous epithelium entrapped within submucosa or dermis and 
are often secondary to trauma." In the labia majora, they may 
arise from the follicular infundibulum. The lesions are slow- 
growing, but otherwise asymptomatic masses. When located 
in the clitoris, they can mimic clitoromegaly, affecting pediatric 
and adult patients.!”'* Rarely, they may be located in the labium 
minus.” The lining is composed of keratinizing stratified squa- 
mous epithelium with a retained granular layer and the cyst con- 
tains keratinous debris. Infection of the cyst and spontaneous 
rupture with inflammatory reaction may be present. Any solid 
areas within the cyst should be thoroughly evaluated since rare 
cases of carcinomatous transformation have been reported in 
long-standing cysts.”° 


3 934.3 Epithelial Lesions 
8 934.3.1 Fibroepithelial Polyp 


Fibroepithelial polyp is a rare benign lesion of the vulva in adult 
women and may reach up to 10 cm in size. There is no asso- 
ciation with human papillomavirus (HPV) infection and no 
definite etiopathogenic factors have been identified so far. It 
presents as an asymptomatic slow-growing solitary mass with a 
smooth surface and soft consistency, but may be associated with 
dyspareunia, ulceration, and bleeding. The labium majus is the 
most common site. 

Fibroepithelial polyps are extremely rare in the penis and 
only a handful of cases have been reported so far. There is an 


association with chronic irritation, such as use of condom 
catheters, in most cases,*!” or rarely paraphimosis. The glans 
is the most commonly affected site, followed by the prepuce 
for these polyps, which present as an asymptomatic lobulated 
mass close to the urethral meatus, ranging in size from 2.0 to 
7.5 cm; occasionally they may be multinodular. Simple surgi- 
cal excision is the treatment of choice, but recurrence is not 
uncommon. 

The lesion consists of a pedunculated/polypoid mass of vary- 
ing size, characterized by centrally located fibrovascular stroma 
surrounded on all sides by variably thick stratified squamous 
epithelium (Figure 34.1A). The epithelium may exhibit promi- 
nent acanthosis and hyper- and parakeratosis (Figure 34.1B). 
The stroma is hypocellular and mitotic activity is virtually non- 
existent. There may be a predominance of epithelial or stromal 
elements in individual polyps. Rarely, the stroma may show 
myxoid changes.” However, most penile fibroepithelial polyps 
are characterized by prominent stromal edema, with foci of hya- 
linization and variably ectatic blood vessels. 

Since many vulvar polypoid tumors present as similar to 
fibroepithelial polyps, histologic examination is needed for 
diagnosis. Though keratinocytes with clear cytoplasm (gly- 
cogenization) may be present in the suprabasal layers, histo- 
logic features of HPV infection should not be present. When 
spindled cells predominate in the stroma, other soft tissue 
neoplasms such as leiomyoma or neurofibroma should be 
considered. The presence of hypocellular stroma with stel- 
late cells and ectatic blood vessels should raise the possibil- 
ity of aggressive angiomyxoma, which typically shows deep 
invasion. 

Some of these lesions contain mature fibroadipose tissue and 
thus may be called nevus lipomatosus superficialis of Zurhelle 
or dermatolipoma, because of the presence of adipocytes within 
the dermis (N.S. McNutt, personal communication).™ It is 
important to remember that these lesions may be associated 
with diabetes. 


cytologic atypia and displays normal maturation with glycogenation of the suprabasal keratinocytes (Mag: 100x). 


3 934.3.2 Seborrheic Keratosis 


Seborrheic keratoses are common benign cutaneous lesions 
and are commonly located on mons and lateral aspects of the 
labia majora," but are extremely rare in the penis, affecting the 
glans and shaft.” Clinically, they present as single or multiple 
“stuck-on” raised papules with a waxy surface, and may be vari- 
ably pigmented.” The rare penile cases that have been reported 
tend to be multiple clustered papules that grow slowly over a 
long period of time and may present as large nodular lesions.” 

The lesions are characterized by a variable degree of epider- 
mal hyperplasia, papillomatosis, and hyperkeratosis, but have a 
relatively flat base (Figure 34.2). The major histologic variants 
include keratotic or papillomatous (with prominent hyperkera- 
tosis and papillomatosis), adenoid (with trabecular proliferation 
of thin cords composed of basaloid cells at the base), acanthotic 
(with minimal papillomatosis and hyperkeratosis), irritated 
(presence of squamous eddies), and clonal (intraepidermal 
nested proliferation of monomorphous basaloid keratinocytes 
lacking overt cytologic atypia). Colloid bodies may be seen in 
the papillary dermis (macular amyloidosis). HPV association 
and infiltrative growth at the base should be excluded. 

Similar histologic features may be seen in some cases of con- 
dyloma acuminatum as well (see below), which are associated 
with HPV infection. The pesence of cytologic atypia should 
raise the possibility of in situ squamous cell carcinoma. Also, 
when the lesions are large, distinguishing them from a well- 
differentiated squamous cell or verrucous carcinoma may be 
challenging, particularly if the biopsy is superficial. Complete 
excision and evaluation of the entire lesion may be required in 
order to arrive at the correct diagnosis and exclude associated 
carcinoma.” 


3 934.3.3 Condyloma Acuminatum 


Condyloma acuminatum (genital wart) is a squamous prolif- 
eration with verrucous features caused by HPV infection. It is 
acquired through direct contact and can also be transmitted 
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through fomites. Though the annual incidence is slightly over 
1%, young adults and older teenagers are at the highest risk of 
acquiring this disease. Immunodeficiency increases the risk, 
and the lesions increase in size during pregnancy and thus 
unmask latent disease. Almost 90% of the lesions are caused by 
infection with HPV subtypes 6 and 11, with low risk for malig- 
nant transformation. However, other HPV types may be caus- 
ally associated as well. 

They are typically multiple, involving the labia minora, inter- 
labial sulcus, vulvar vestibule in females, and the glans penis, 
prepuce, and shaft in males, as well as perineal and perianal 
skin. They are typically small slow-growing fleshy soft papules 
ranging in color from tan to red to brown, with a papilloma- 
tous, smooth, or granular surface. Multiple lesions covering the 
entire anogenital area and rapidly growing lesions have been 
reported.*” Young adults are most commonly affected. Rarely, 
the lesions may be large, exo-endophytic and locally destructive 
(Buschke-Lowenstein tumor).°° 

The epidermis shows acanthosis, and hyper- and parakerato- 
sis, with a predominantly exophytic pattern of growth (Figure 
34.3A,B). The surface may be papillomatous or undulating. 
HPV-associated cytopathic changes or koilocytosis, charac- 
terized by a perinuclear halo, and hyperchromatic nuclei with 
irregular nuclear contours, is common in the upper third of the 
epidermis. In some cases, the koilocytic changes can be sub- 
tle, limited to the interpapillary regions, or may be completely 
absent, particularly in those that arise from the mucosal surfaces 
(Figure 34.3C). Hypergranulosis may also be present. Mitotic 
activity is minimal, restricted to the basal layer of epithelium 
without obvious cytologic atypia. The dermo-epidermal junc- 
tion is predominantly flat with minimal endophytic growth 
pattern, if any. Up to 50% of condyloma acuminata express the 
HPV capsid antigen in the upper third of the epithelium,” but 
require high-viral load for positive staining (over 200 copies per 
nucleus) by immunohistochemistry and, therefore can lead to 
false negative results. In situ hybridization is more sensitive and 
can be used for diagnosis. 


pseudocysts with a relatively flat base. (B) Irritated seborrheic keratosis with squamous eddies (left) and deeply pigmented. 
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When lesions present with architectural features of sebor- 
theic keratosis, in situ hybridization for HPV can help confirm 
the diagnosis (Figure 34.3D). Rare cases may be associated 
with infection by high-risk HPV subtypes and these lesions 
may display cytologic atypia. The pesence of high-grade squa- 
mous intraepithelial lesion (HSIL) should be ruled out in these 
cases (Figure 34.4). The transition may be gradual or abrupt. 


© 34.3.4 Bartholin Gland Lesions 


Bartholin glands are mucin-secreting glands located at the 4 and 
8 o clock positions of the vulva. Though they might be inciden- 
tal in surgical specimens for other conditions, lesions arising 
from these glands are not uncommon in the vulva. Knowledge 
of the anatomic location of the lesion aids in diagnosis. 

Most of the lesions arising from the Bartholin glands are 
reactive: cysts and abscesses being most common.*”*? Occlusion 
of the Bartholin duct orifice isa common reason for retention of 
secretions and cyst formation. Superimposed infection by chla- 
mydia, gonorrhea, and/or other organisms occurs frequently, 
leading to abscess formation. The lining epithelium of the cyst is 


(A) 


‘Figure 34.3 Condyloma acuminatum. (A) Papillomatous squamous proliferation with regular deep edge and hyperkeratosis (Mag: 20x). (B) Prominent 


variably attenuated and may range from stratified squamous or 
transitional to simple columnar epithelium (Figure 34.5). While 
simple surgical excision is the treatment of choice, marsupiali- 
zation is recommended for abscesses. 


34.3.5 Bartholin Gland Hyperplasia 


Nodular hyperplasia is the most common benign solid lesion 
arising in the Bartholin glands.” The lesion is typically unilat- 
eral, although rare bilateral cases have been reported.* In most 
cases the presentation is that of a slightly painful nodule involv- 
ing the lower aspect of the labium majus or minus, ranging in 
size from 1.2 to 4.0 cm and of varying consistency. Dyspareunia 
and discharge are uncommon. 

The lesion is characterized by increased numbers of secretory 
acinar glands composed of cuboidal to columnar cells with basally 
located small ovoid nuclei surrounded by a layer of variably 
attenuated myoepithelial cells, arranged in a lobulated pattern 
with ill-defined borders (Figure 34.6). Sharp demarcation, cap- 
sulation, proliferative activity, or necrosis should not be present. 
A normal duct-acinar relationship is maintained throughout 
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koilocytic changes in suprabasal keratinocytes and hyperparakeratosis. The papillae have delicate fibrovascular cores. Overt cytologic atypia is not identified (Mag: 
100x). (C) Condyloma with undulating surface lacking verrucous features (Mag: 40x). (D) In situ hybridization for low-risk HPV is positive, supporting the diagnosis of 


condyloma (Mag: 100x). 
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High-risk squamous intraepithelial lesion arising in association with condyloma acuminatum. (A) While the left side exhibits typical features 


of condyloma, the epithelium on the right side shows full thickness keratinocytic atypia consistent with HSIL (Mag: 100x). (B) Note the suprabasal mitotic figures 
(arrow) and severe cytologic atypia (Mag: 200x). The white dashed line marks the transition zone. 
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Figure 34.5 Bartholin gland cyst. The lining epithelium shows variable attenuation and ranges from stratified squamous epithelium on the right to thinned 


epithelium on the left. (A) Low magnification; (B) high magnification 


the lesion. Focal squamous metaplasia of the ducts, and sparse 
mononuclear infiltrate may be present; mucin extravasation is 
rare. The luminal secretions are PAS positive and diastase resist- 
ant. Recent studies have demonstrated monoclonality, suggest- 
ing that this could be a neoplastic rather than a reactive process.” 

The presence of sharp demarcation from the surrounding tis- 
sue, haphazard proliferation, and lack of a normal duct-acinar 
relationship favors a diagnosis of Bartholin gland adenoma.” 
If the growth pattern is infiltrative with increased proliferation 
and coagulative tumoral necrosis, a diagnosis of adenocarci- 
noma should be considered. 


Due to the abundance of apocrine, eccrine, paraurethral (Skene), 
vestibular, and anogenital mammary-like glands in addition to 
folliculo-sebaceous units in the vulva, tumors of adnexal origin 
occur in the vulva with fair frequency, while they are infrequent 


in the penis. Most are benign, with hidradenoma papilliferum 
(see below) being the most common.” Benign tumors of eccrine 
origin, such as syringoma, poroma, cylindroma, spiradenoma, 
and nodular hidradenoma sebaceous origin, suchas sebaceoma, 
sebaceous hyperplasia, and sebaceous carcinoma and follicular 
origin, including trichoepithelioma, trichofolliculoma, and 
pilomatricoma, have been identified in the vulva. When seba- 
ceous neoplasms are noted in the vulva, the possibility of Muir- 
Torre syndrome should be considered. 


These are evolutionarily considered to be the remnants of the 
caudal portion of mammary ridges and are apocrine anogenital 
glands located most often in the interlabial sulcus of the vulva, 
but not in the penis. However, they are located in the perineal 
region in both sexes.” Several benign and malignant tumors 
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arise from these glands, many of which are histologically similar 
to mammary lesions. Though common in women, occasional 
cases of such tumors have been reported in men.** 


© 34.4.1 Hidradenoma Papilliferum 


Also known as mammary gland adenoma, hidradenoma papil- 
liferum is the most common benign neoplasm with glandular 
differentiation in the vulva arising from the anogenital mam- 
mary-like glands.” Most of the lesions present as unilateral 
masses involving the labia majora and minora, while a small 
fraction present in the fourchette, clitoris, and perianal and 
perineal areas. Though epidermal connection is uncommon, 
the lesion may ulcerate, bleed, or even prolapse, rarely. Pruritus, 
irritation, and discharge may be present.” 
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Hidradenoma papilliferum is well circumscribed with push- 
ing borders and a pseudocapsule (Figure 34.7A). It is composed 
of complex branching tubular and papillary structures with del- 
icate fibrovascular cores lined by columnar cells and underlying 
myoepithelial cells (Figure 34.7B). Cytologic atypia is typically 
minimal, while mitotic activity may be focally brisk.” Focal apo- 
crine differentiation can be identified and the cells are negative 
for CEA, while the luminal secretions tend to be PAS positive 
and diastase resistant. CEA positivity favors tumors of eccrine 
origin. Secondary tumors such as ductal carcinoma in situ, ade- 
nocarcinoma, and even phyllodes tumor have been reported in 
association with hidradenoma papilliferum in extremely rare 
instances.” Prominent mitotic activity, overt cytologic atypia, 
and an infiltrative pattern of growth should raise the possibility 
of an associated adenocarcinoma.” 
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papillary structures with delicate fibrovascular cores lined by columnar cells and underlying myoepithelial cells without overt cytologic atypia comprise the 


lesion (Mag: 200x). 


34.4.2 Syringoma 


These are the second most common benign neoplasm of adnexal 
origin in the vulva and present as multiple, tan- to brown- 
colored discrete papules. The labia majora are the most common 
location.** Most are asymptomatic and are detected inciden- 
tally during gynecologic examination. Some lesions may be 
associated with pruritus.“ Young women are most commonly 
affected.” Syringomas are uncommon lesions of the penis and 
typically present as multiple tan or dark papules in adolescents 
and young adults.“ Rarely, the lesion may be solitary. In most 
cases, patients also tend to have syringomas in other typical sites 
of the body, such as in the periocular and malar regions. Rarely 
the lesions may be localized exclusively to the penis“ and may 
be mistaken for condyloma acuminatum.” Syringomas typi- 
cally have an insidious onset; eruptive growth is uncommon.” 
Hereditary cases have been reported to involve genitalia in both 
men and women.” 

Syringomas are considered to arise from the intraepider- 
mal portion of the eccrine duct, also known as the acrosyrin- 
gium, and are composed of interconnecting epithelial strands 
and ducts lined by bilayered cuboidal epithelium surrounded 
by dense fibrosis and limited to the superficial and mid reticu- 
lar dermis in most cases (Figure 34.8). In histologic sections, 
some of these profiles appear to be associated with an epithelial 
strand, resulting in a tadpole-like shape. The lumina typically 


cuboidal epithelium surrounded by fibrosis within dermis (Mag: 100x). 
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have a thin cuticle and may contain eosinophilic debris. Though 
the histology is quite typical, the diagnosis may be challenging 
in superficial biopsies. Clear cell histology secondary to glyco- 
genization may bea sign of underlying systemic diseases such as 
diabetes mellitus.” 


$934.5 Benign Vascular Lesions 


Vascular lesions are rather uncommon in the vulva and are even 
scarcer in the penis. Of the benign vascular tumors, heman- 
giomas are most common in both.*~* Other vascular lesions 
include dilatation of pre-existing vessels, reactive proliferations, 
suchas lobular capillary hemangioma/pyogenic granuloma, 
and arterio-venous malformation,*****"' in decreasing order of 
frequency.” 


3 934.5.1 Hemangioma 


Though there is a wide age range, hemangiomas are seen most 
commonly in adult women averaging 50 years of age,* and 
located in the labium majus followed by the labium minus, clito- 
ral, and paraclitoral regions. However, rare cases of cavernous 
infantile hemangiomas have been reported, which when involv- 
ing the clitoris may cause clitoromegaly. Hemangiomas are 
rare in the penis, the glans being the most common location,” 
and can cause paraphimosis.® Rarely, they can be large and 
cause massive hemorrhage.® Surgical resection, laser therapy, 
and electrodessication are common treatment modalities for 
such large hemangiomas, and for those that are complicated by 
recurrent bleeding.” 

Clinically, they present as single or, rarely, multiple small 
purple papules and are typically asymptomatic. Most are of 
the capillary type; composed of variably dilated, small thin- 
walled capillaries located within the dermis and may occasion- 
ally extend deeper into the subcutis. Mitotic activity is usually 
minimal. Lesions composed exclusively of large dilated blood 
vessels (cavernous type) and those that have smooth muscle in 
the walls of some of the blood vessels (arterio-venous type) are 
uncommon. 

Rare cases of epithelioid hemangioma (angiolymphoid 
hyperplasia with eosinophilia) have been reported in the penis,” 
the shaft being the most commonly affected site. The lesions may 
be located in the superficial soft tissue, or may be deep, involv- 
ing the erectile vascular tissue. Pain or tenderness is a common 
symptom. Such lesions are even rarer in women and may present 
as painful clitoromegaly.” The lesions are composed of lobular 
proliferations of compressed vascular channels lined by epithe- 
lioid endothelial cells, some of which contain intracytoplasmic 
vacuoles, recapitulating vascular lumens, in association with an 
inflammatory infiltrate composed of lymphocytes and variable 
numbers of eosinophils. 


3 934.5.2 Lymphangioma Circumscriptum 


Also known as “acquired lymphangiectasia” lymphangioma 
circumscriptum is a rare condition thought to represent dilata- 
tion of pre-existing lymphatics of the dermis and soft tissue, sec- 
ondary to outflow obstruction.” Associated conditions include 
inflammatory diseases such as Crohn disease and ulcerative 
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colitis, and infections, including tuberculosis and recurrent 
cellulitis.” Pelvic malignant processes such as carcinoma of the 
rectum, cervix, and endometrium, and various therapies, such 
as regional lymphadenectomy, as well as radiation have also 
been implicated. These lesions are infrequent in the penis and 
may develop in the absence of obvious contributory factors.” 
Rarely, severe long-standing phimosis can also lead to the devel- 
opment of lymphangioma.” Resection, electrodessication, 
and laser therapy are common treatment modalities for these 
entities. 

Clinically, patients present with multiple tan to brown pap- 
ules or nodules, and vesicles that may be discrete or coalesce with 
each other and raise the possibility of condyloma or other vene- 
real diseases.” Biopsy is diagnostic and reveals multiple ectatic 
vessels lined by a single layer of endothelium, predominantly 
involving the superficial aspect of the dermis (Figure 34.9A). 
The lumina may contain eosinophilic, finely granular proteina- 
ceous material with scattered lymphocytes morphologically 
compatible with lymph. Rare intraluminal valvular structures 
may also be present. Secondary epidermal proliferation may be 
present.” The lining cells are positive for D2-40 (Figure 34.9B) 
and other lymphatic endothelial markers, such as VEGFR2. 


3 934.5.3 Angiokeratoma 


Angiokeratomas are rare benign vascular lesions of the vulva, 
accounting for 13% of all vascular lesions and occurring most 
commonly on the labia majora.** They are thought to arise 
from dilatation of pre-existing vessels in the superficial dermis. 
Clitoral angiokeratomas have occasionally also been reported.” 
Women in the reproductive age group are most commonly 
affected. In males, they are most commonly seen in the scrotum; 
however, rare cases have also been described on the penile shaft 
and glans,*! some of which may be eruptive.” 

The lesions are typically multiple and unilateral, rare cases 
of bilateral angiokeratomas have been reported and present as 
asymptomatic small red to purple or darkly pigmented papules 
with a variably verrucous surface.** Pruritus, bleeding, pain, 


and sometimes ulceration may be the presenting symptom in 
some instances.” Onset after pregnancy has been documented 
in some cases, suggesting that stasis, increased venous pressure, 
decreased venous return, and dilatation may be contributing fac- 
tors. Onset after radiation therapy has also been documented.*° 

The epidermal changes are considered to be reactive to the 
vascular proliferation and consist of hyperkeratosis, focal par- 
akeratosis, and hyperplasia, with some papillomatous archi- 
tecture (Figure 34.10). There are several ectatic and congested 
blood vessels with thin vessel walls in the papillary dermis, 
closely approximating the overlying epidermis. The epidermal 
rete ridges are elongated and often wrap around these vascular 
spaces filled with red blood cells. Sparse lymphocytic infiltrate 
may be present in the dermis. The lesion is sharply demarcated 
from the surrounding tissue. 

Laser therapy, cryotherapy, and in some cases conserva- 
tive surgery is the treatment of choice for angiokeratomas.* 
However, recurrences after appropriate resection have been 
reported,” raising the possibility of a “field effect.” 


34.5.4 Endometriosis 


Endometriosis is characterized by extrauterine proliferation of 
endometrial tissue** and may present in the vulva asa solitary tan 
to purple to blue-black papule or nodule. Periodic changes such 
as swelling, tenderness, pain, and even bleeding may occur, coin- 
ciding with the beginning of the menstrual cycle." Dyspareunia 
is an uncommon presenting symptom of vulvar endometriosis.” 
In adult women, most cases of vulvar endometriosis occur at the 
site of episiotomy scars.” While several hypotheses exist regard- 
ing the pathogenesis of this condition, direct implantation of 
the surgical wound by endometrial tissue has been proposed as 
a mechanism” In rare cases, trauma of other etiologies such as 
hematoma, ulceration, and excision of Bartholin glands has been 
reported to create the nidus for endometriotic implantation and 
growth.’ Rarely, cases may be associated with no apparent 
antecedent trauma and the lesion may involve the periclitoral 
stroma, labium majus, or Bartholin glands.**”° 


arrow) 


may be present (Mag: 100x). (B) The lymphatic endothelium lining is diffusely positive for D2-40 (Mag: 200x). 


Histologically, the lesion is composed of endometrial stroma, 
consisting of spindled fibroblasts in association with endome- 
trial glandular epithelium, and variable amounts of hemosid- 
erin deposition (Figure 34.11). The stromal cells are positive for 
estrogen and progesterone receptors (ER and PR, respectively) 
as well as CD10. Surgical excision and gonadotropin-releasing 
hormone (GnRH) agonists may be effective in most patients.” 
Recurrence is not uncommon. Malignant transformation in 
endometriosis is rare, occurring in less than 1% of patients. 
Endometrial stromal sarcoma and clear cell carcinoma have 
been reported to arise in association with vulvar endometrio- 
sis.”®” Therefore, continued clinical follow-up is warranted. 


3234.6 Melanocytic Lesions 


Pigmented lesions may be identified in up to 10-19% of 
women,’ most of which are melanosis, while only a 
small fraction is secondary to proliferation of melanocytes. 
Melanocytic nevi account for approximately 2.3% of all 


hyper- and parakeratosis abutting proliferation of ectatic thin-walled blood 
vessels filled with erythrocytes in the papillary and superficial dermis and focal 
organizing thrombus (arrow, Mag: 40x). 


Figure 34.11 Endometriosis. Stroma composed of spindled fibroblasts in 
association with endometrial glandular epithelium (Mag: 100x). 
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pigmented lesions of the vulva.’ Of the various types, 
banal/common melanocytic nevi are most common, account- 
ing for more than 90%, followed by melanocytic nevi of geni- 
tal type (6.3%, see below) and dysplastic melanocytic nevi 
(0.9%). Melanocytic lesions of the genitalia are more com- 
mon in women (85.6%) compared to men (14.1%).!°* Most 
penile nevi are incidental and the incidence is approximately 
1 in 100," distributed among the glans, shaft, and prepuce. 
Congenital compound or predominantly intradermal nevi 
constitute the most frequent type of banal melanocytic nevi 
in the penis. The penis is also an infrequent anatomic site 
for divided (kissing) nevi, which are nevi located symmetri- 
cally in adjacent parts of the body that are separated during 
embryogenesis.” 


& 934.6.1 Genital Melanosis/Mucosal Melanotic 
Macule 


Genital melanosis is defined as non-inflammatory pigmen- 
tation of the skin and mucosa. It constitutes almost 70% of 
all pigmented vulvar lesions.’” The lesional area may range 
from small discrete macules to several centimeters. Rare 
cases may be associated with inherited genetic syndromes 
such as Laugier-Hunziker, Peutz-Jeghers, and LEOPARD 
syndromes, etc.’ 

The lesions are typically solitary or multiple asymptomatic 
brown to black macules, irregular in shape, growing slowly over 
time, and may progress to involve extensive areas of genital skin 
and mucosa. Although, new lesions may appear, they remain 
stable over time. When the lesions present as macules less than 
0.5 cm in size, they are referred to as mucosal or genital mel- 
anotic macules. Though these lesions may affect other parts of 
the genitalia, the glans penis, labia minora, and vaginal introitus 
are the most common sites.'” 

The lesions are characterized by increased pigmentation of 
the basal layer of squamous epithelium compared to adjacent 
normal areas (Figure 34.12). The squamous epithelium may be 
acanthotic; elongation of rete ridges may also be present. The 
density of melanocytes is typically normal; however, rare cases 
may show a mild increase in the number of melanocytes." By 
transmission electron microscopy, there are increased numbers 
of melanosomes within the melanocytes and keratinocytes, 
which are otherwise cytologically unremarkable.'*'™ There is 
minimal lymphohistiocytic infiltrate in the superficial dermis 
with rare melanophages, if any. 

In view of the association of genital melanosis with syn- 
dromes affecting multiple organ systems, complete physical 
evaluation is warranted. Prominence of inflammatory infil- 
trate suggests a postinflammatory pigmentary alteration, and 
may be seen in early lichen sclerosus and other inflammatory 
dermatoses such as lichen planus. In such cases, careful assess- 
ment should be made to exclude a partially regressed mel- 
anocytic lesion. Any atypical feature, such as irregularity in 
pigmentation, associated symptoms, such as pruritus, discom- 
fort, bleeding, or ulceration should trigger a biopsy to exclude 
melanoma. 
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@ Figure 34.12 Genital melanosis. (A) 


inflammatory infiltrate in the submucosa. (B) SOX10 immunohistochemical study highlights normal number of melanocytes scattered along the basal layer (Mag: 


200x). 


3 234.6.2 Melanocytic Nevi of Genital Type 


While any type of melanocytic nevus such as banal, dysplas- 
tic, and blue nevi may occur in the genital skin and mucosae, 
acquired genital nevi should be evaluated to rule out the pos- 
sibility of a melanoma. In general, these genital melanocytic 
lesions may display worrisome clinical and histologic features, 
but usually do not progress to melanoma. The lesions are typi- 
cally discrete and solitary or multiple, located on the labia 
minora or the mucosal surface of the labia majora, followed by 
the clitoris and vestibule,'"’ and measure up to 1cm in maxi- 
mum dimension. In males, the glans is the most frequent site." 

Melanocytic nevi of genital type are characterized by junc- 
tional proliferation of melanocytes singly and as large nests, 
surrounded by retraction artifacts located in the sides and tips 
of the rete ridges, and often also involving the epithelium overly- 
ing dermal papillae, resulting in a lentiginous pattern of growth 
(Figure 34.13). The melanocytes frequently involve adnexal 
structures. Some degree of pagetoid spread may be present, with 
occasional transepidermal elimination of melanocytic nests. 
The melanocytes are epithelioid in morphology with mild to 
moderate cytologic atypia. Melanocytes comprising the dermal 
component, when present, are morphologically similar to the 
junctional melanocytes, and progressively mature with dermal 
descent. Rare superficial mitotic figures may be present, par- 
ticularly during pregnancy. 

There is considerable overlap of histologic features of mel- 
anocytic nevi of genital type with dysplastic nevi, as well as 
melanomas. Therefore, complete excision of such nevi is recom- 
mended, especially if the initial biopsy represents only part of a 
larger pigmented lesion. 


3 234.6.3 Nevi in Lichen Sclerosus 


Lichen sclerosus (LS) is a common immune-mediated disease 
of unknown etiology, primarily affecting young premenarchal 
girls, as well as postmenopausal women. Rare cases have been 


¢OFigure 34.13 Melanocytic nevus of genital type. Junctional component 
is composed of variably sized nests of melanocytes with moderate cytologic 
atypia and retraction artifact (Mag: 400x). 


described in premenopausal women taking oral contracep- 
tives.” Differentiated intraepithelial neoplasia and squamous 
cell carcinomas are the most feared complications of long- 
standing LS. However, melanocytic lesions can also arise in 
association with LS, the diagnosis of which can be challeng- 
ing due to the background inflammation and dermal sclerosis. 
Melanocytic nevi arising in a background of LS are irregular in 
shape and pigmentation, raising the possibility of a (partially 
regressed) melanoma. 415 

Histologically, the lesion is composed typically ofa compound 
proliferation of melanocytes. The intraepidermal component is 
composed of single melanocytes, as well as small or elongated 
nests arranged along or parallel to the dermo-epidermal junc- 
tion, with a confluent growth pattern and at least focal page- 
toid spread.'!*!!” The dermal component is composed of small 
melanocytic nests entrapped in sclerotic stroma and nevoid 
melanocytes in the underlying normal stroma (Figure 34.14). 


¢ Figure 34.14 Compound melanocytic nevi in association with lichen 
sclerosus. The junctional component shows single and nested melanocytes 
with an almost confluent growth pattern. The dermal component is composed 
of small melanocytic nests entrapped in sclerotic stroma and nevoid 
melanocytes in the underlying normal stroma (Mag: 200x). 


However, the sharp circumscription of the junctional compo- 
nent, the relative symmetry and minimal pagetoid spread, lack 
of mitotic activity, and overt cytologic atypia support the diag- 
nosis of a melanocytic nevus arising in a background of LS.181° 
These melanocytic lesions have architectural and immunophe- 
notypic features of recurrent nevi, with patchy expression of 
HMB45 and slightly increased Ki67 proliferation index.!°!?! 
Conservative excision, with or without preceding topical cor- 
ticosteroid therapy, is the recommended management of these 
patients.'!° 

Extremely rare cases of invasive melanomas have been 
reported in patients with penile LS.!” Therefore, in the presence 
of asymmetry and nodularity, there should be a lower threshold 
for biopsy, to ensure early diagnosis and optimal management 
of the patients. 


8 934.7 Myofibroblastic/Fibroblastic 
Lesions 


This group includes benign and malignant mesenchymal 
lesions with spindled morphology. The most common lesions 
are discussed below. Other uncommon lesions include nodular 
fasciitis’*’** and fibrous hamartoma of infancy” of the vulva. 
There are rare cases of reactive fibroblastic and myofibroblastic 


proliferation of the vulva or “cyclist’s” nodule.’”* These lesions 
however, are infrequent in the penis. 


& 34.7.1 Aggressive Angiomyxoma 


Aggressive angiomyxoma is a deeply infiltrative mesenchymal 
neoplasm with a tendency for local recurrence.'”” While it has 
marked predilection for the female lower genital tract, it is infre- 
quent in males. However, rare cases have been reported to arise 
in the penis and in pediatric patients.'** The scrotum is also a site 
for aggressive angiomyxoma'”!*; however, secondary penile 
involvement is uncommon. It typically presents as a slowly 
enlarging unilateral vulvar mass in women of reproductive age 
and may clinically mimic a Bartholin gland cyst. Dull aching 
pain and genitourinary disturbances may be present. Rarely, it 
can originate from periurethral tissue.'*! 
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The tumor is hypocellular and is composed of small spindled 
and stellate fibroblasts with barely discernable cytoplasm, lack- 
ing cytologic atypia and extremely rare mitotic figures embed- 
ded in abundant myxoid stroma (Figure 34.15A). Collagen 
fibers and numerous dilated blood vessels of varying caliber 
and wall thickness punctuate the otherwise monotonous lesion 
(Figure 34.15B,C). Perivascular erythrocyte extravasation and 
hyalinization of vessel walls is common. Rarely, the vascular 
smooth muscle may show a conspicuous myoid differentiation 
(Figure 34.15D). The peripheral margins are invariably infiltra- 
tive, extending along neurovascular structures in the surround- 
ing fibroadipose tissue. The lesional cells are positive for ER, PR, 
vimentin, and focally for CD34, smooth muscle actin, muscle- 
specific actin, and desmin (in myoid cells). This immunophe- 
notype can also be seen in reactive or normal vulvar stromal 
cells. Translocations involving the HMGA2 gene are com- 
mon;'** COX6C translocation has been demonstrated in one 
case.'*4 

Complete excision is difficult due to the extensive infiltra- 
tion and thus, recurrence is frequent. Differentiation from other 
mesenchymal tumors such as myxoid liposarcoma, angiomyo- 
fibroblastoma, superficial angiomyxoma, vulvar hypertrophy 
with lymphedema, and botryoid rhabdomyosarcoma can be 
challenging without adequate clinical history. 


3 934.7.2 Angiomyofibroblastoma 


Angiomyofibroblastoma is an infrequent benign tumor of the 
vulva affecting women of reproductive age and older. It was 
first described by Fletcher et al., as a benign lesion distinct from 
aggressive angiomyxoma with rare recurrence. Rare cases of 
scrotal angiomyofibroblastomas have also been described, 6137 
but cases involving the penis have not been reported so far. 

The lesion typically presents as a painless unilateral vulvar 
mass, measuring up to 12.0 cm in diameter and may be pedun- 
culated. Angiomyofibroblastomas are well-circumscribed 
tumors believed to arise from mesenchymal cells with myofi- 
broblastic differentiation'** and are composed of hypo- and 
hypercellular areas. The hypocellular areas are characterized 
by spindled cells, while the hypercellular areas contain small 
monomorphic plump epithelioid cells with plasmacytoid 
morphology, ovoid nuclei lacking obvious cytologic atypia 
scattered in clusters, or rarely diffusely around small ectatic 
blood vessels (Figure 34.16). Sparse lymphocytic infiltrate 
and mast cells are present in the background loose stroma, 
and collagen fibers may be prominent. The cells are negative 
for CD34, while being positive for desmin, vimentin, ER, 
and PR. Recently, those with variable numbers of adipocytes, 
i.e. lipomatous variants, have been reported with similar 
prognosis.’ 

Immunohistochemical studies may not always be help- 
ful in distinguishing angiomyofibroblastoma from aggressive 
angiomyxoma.'”° Tumors with overlapping features of angio- 
myofibroblastomas and aggressive angiomyxomas have also 
been reported.™ In addition, there is also significant immu- 
nohistochemical overlap with reactive stromal myoid cells.’ 
Therefore, definitive diagnosis can be challenging in limited 
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¢OFigure 34.15 Aggressive angiomyxoma. (A) Monotonous and hypocellular neoplasm with numerous ectatic blood vessels (Mag: 20x). (B) Congested blood 
vessels of varying calibers (Mag: 100x). (C) Spindled and stellate fibroblasts with barely discernable cytoplasm and erythrocyte extravasation (arrow) (Mag: 400x). (D) 
Prominence of vascular smooth muscle fibers (arrow) (Mag: 200x). 


around small ectatic blood vessels and scattered collagen fibers (Mag: 400x). (B) Diffuse distribution of epithelioid cells around blood vessels (Mag: 400x). 


biopsies. Conservative excision is the typical management; 
recurrences are rare. A single case of angiomyofibroblastoma 
with myxoid malignant fibrous histiocytoma-like sarcomatous 
differentiation has been reported; the recurrent tumor was 
composed entirely of the sarcomatous component with vascu- 
lar invasion. 


3 Ẹ34.7.3 Cellular Angiofibroma 


Cellular angiofibromas are benign mesenchymal neoplasms 
with fibroblastic differentiation and have a high predilection for 
vulva. In males, they are most commonly located in the ingui- 
nal region, followed by the scrotum and superficial soft tissues 
of perianal area." Contiguous penile involvement has been 
described in large tumors.“ 

Cellular angiofibromas present as asymptomatic slow- 
growing lesions and share some clinical and histologic features 
of angiomyofibroblastomas.' They are characterized by well- 
circumscribed proliferation of monomorphous spindled cells 
with ovoid nuclei and minimal cytoplasm, interspersed by bun- 
dles of wispy collagen fibers and scattered mature adipocytes 
(Figure 34.17A).'5 Also present are several hyalinized small to 
medium-sized blood vessels sometimes with a focal hemangio- 
pericytoma-like pattern (Figure 34.17B). Mitotic activity is 
typically low, but may be brisk in some cases.'” The cells are 
diffusely positive for vimentin, but typically negative for CD34, 
$100, and desmin. Focal minimal positivity for SMA and EMA 
has been reported. Abnormalities of chromosome 13q14 
have been documented, supporting similarities to spindle cell 
lipoma and mammary-type myofibroblastoma.'* Monoallelic 
RB1 deletion is another genomic alteration noted in some of 
these tumors.'? 

Recurrence is uncommon after excision.™ However, malig- 
nant transformation with p16 overexpression has been docu- 
mented in some of these tumors,'”” with spindle cell sarcoma 
being the most common pattern, followed by atypical lipoma- 
tous tumor or pleomorphic liposarcoma. 
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3 934.7.4 Superficial Angiomyxoma 


Superficial angiomyxomas are rare benign cutaneous tumors 
that are identical to cutaneous myxomas;'* their association 
with Carney complex has not been definitely established. 
There is a predilection for the vulva, particularly the labium 
majus, while the scrotum is the most common site of involve- 
ment in males.’ So far only one case has been reported in the 
penis.’ 

The patients present with slow-growing painless tumors 
with a gelatinous or mucoid cut surface. Histologically, the 
tumors are located in the subcutis and dermis, but tend to be 
poorly circumscribed and may be multinodular. The tumor is 
hypocellular, composed of spindled or stellate cells with occa- 
sional bi- or multinucleation scattered in a myxoid stroma 
with thin-walled small to medium-sized curvilinear blood 
vessels (Figure 34.18)."8!°!5! A minor epithelial component 
composed of squamous or basaloid cells may be seen in some 
tumors.'*!!? Sparse inflammatory infiltrate, characteristically 
including variable numbers of neutrophils is typically present in 
these tumors. The lesional cells are diffusely positive for CD34 
and vimentin, while showing variable staining for S100, factor- 
XIIa, and SMA; but are typically negative for ER, PR, desmin, 
and keratin. Local recurrence due to incomplete excision has 
been reported;'“*! however, there has been no documented 
metastasis. 


$234.8 Smooth Muscle Neoplasms 


Smooth muscle neoplasms, though infrequent in the genital 
area, are among the most common mesenchymal tumors of the 
vulva!>?!>*155 and the penis." Premenopausal women and adult 
males are most commonly affected. The tumors may originate 
from smooth muscle of vascular walls, arrector pili muscles, or 
dartos muscles. Site-specific diagnostic criteria have been pro- 
posed for classification of vulvar smooth muscle tumors; 
however, due to the low frequency of these tumors, the current 
clinical experience is relatively limited. 


@Figure 34.17 Cellular angiofibroma. (A) The lesion is composed of monomorphous spindled cells with ovoid nuclei and minimal cytoplasm (Mag; 100x). (B) 
Several small to medium-sized blood vessels sometimes with a focal hemangiopericytoma-like pattern and wispy collagen fibers (Mag: 400%). 
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3 934.8.1 Leiomyoma 


Vulvar leiomyoma typically presents as a slow-growing solitary 
mass, most commonly affecting the labium majus followed by 
the Bartholin gland area. Bilateral tumors are uncommon.'* 
Rare cases of penile leiomyomas, involving the prepuce, glans 
frenulum, and even within the corpus cavernosum have been 
reported, 6181 

The lesions are well circumscribed and firm; vulvar lesions 
are typically less than 5cm in diameter, while penile lesions 
tend to be smaller, averaging 0.8 to 1.5 cm in size. Histologically, 
there are several interlacing bundles of smooth muscle fibers 
composed of spindled cells with ill-defined cell borders, abun- 
dant eosinophilic cytoplasm, elongated/ovoid blunt-ended 
nuclei, and occasional paranuclear clearing (Figure 34.19A). 
The lesional cells in some vulvar leiomyomas may have a pre- 
dominantly epithelioid morphology (Figure 34.19B). While 
most tumors are well circumscribed, cutaneous pilar and geni- 
tal leiomyomas may show focal irregular edges (Figure 34.19C). 
The background stroma may be fibrotic or hyalinized. Myxoid 
stromal changes are common in leiomyomas arising in the vulva 
compared to other female genital organs, sometimes forming 
extracellular mucin pools.'* Mitotic activity is essentially absent. 
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ER and PR expression on the lesional smooth muscle cells 
may contribute to appearance or accelerated growth during 
pregnancy. The presence of multiple vulvar leiomyomas should 
raise the possibility of genetic conditions such as esophagogas- 
tric leiomyomatosis,'*' but have not been reported in association 
with hereditary leiomyomatosis and renal cell carcinoma syn- 
drome. Recurrence after conservative excision is uncommon. 


J 234.8.2 Leiomyosarcoma 


Leiomyosarcomas are the most common malignant mesenchy- 
mal neoplasms of the vulva.'©!® They are also one of the most 
common sarcomas of the penis.'*° They comprise approximately 
1% of all vulvar tumors, but are uncommon tumors of the penis, 
with only about 60 cases reported in the literature.'* The most 
frequent location in the vulva is the Bartholin gland region,'® 
and the shaft of the penis.’ The lesions are typically painless 
and asymptomatic, but may be associated with urinary reten- 
tion or voiding difficulties in advanced stages. 

Diagnosis of vulvar leiomyosarcoma is relatively straightfor- 
ward in the presence of metastasis.'’ The presence of coagulative 
tumor necrosis should raise the possibility of malignancy (Figure 
34.20A).'° In the absence of necrosis and metastasis, a vulvar 
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@ Figure 34.18 Superficial angiomyxoma. (A) Hypocellular tumor composed of spindled or stellate cells scattered in a myxoid stroma (Mag: 100x), (B) with thin- 


walled small to medium-sized curvilinear blood vessels (Mag: 400x). 


cles (Mag: 200x). (B) Epithelioid morphology may be prominent (Mag: 400x). (C) Leiomyomas of pilar and dartos muscle origin have irregular borders, desmin (Mag: 


20x). 


smooth muscle tumor may be diagnosed as a leiomyosarcoma 
when at least three of the following pathologic features are pres- 
ent: (i) size >5 cm in maximum dimension, (ii) infiltrative mar- 
gins, (iii) =>5 mitotic figures per 10 HPF (Figure 34.20B), and (iv) 
moderate to severe cytologic atypia (Figure 34.20B).'°>!*” Lesions 
with one of these features are considered to be leiomyomas, while 
those that have two of the above characteristics are diagnosed as 
atypical leiomyomas. However, the use of “smooth muscle tumor 
of uncertain malignant potential” (STUMP) for such tumors has 
also been suggested recently.’ The presence of more than 10 
mitotic figures per 10 HPF is associated with recurrence, both of 
which are considered to be poor prognostic indicators.’ 

Penile leiomyosarcomas are classified as superficial when 
located outside the tunica albuginea and deep when located 
deeper and when involving the corpora.’ Glans tumors that 
do not involve the corpus spongiosum are considered to be 
superficial. The distal portion of penile shaft, the foreskin, and 
the dorsal surface of glans are common locations of superficial 
leiomyosarcomas,'” which tend to have low rates of metastasis 
and thus, better prognosis compared to the deep tumors. 164170171 
Superficial tumors may be derived from superficial dermal 
blood vasculature or from the arrector pili or dartos muscle; the 
former tend to be more circumscribed than the latter.’ Urinary 
symptoms are common with deep-seated sarcomas that arise 
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from the smooth muscle of the corpora. Recurrence and metas- 
tasis are common in deeply located tumors, with frequently 
fatal consequences. In contrast to their vulvar counterparts, 
definite histologic diagnostic criteria have not been established 
for penile leiomyosarcomas. But deep location, tumor size 
>5cm, mitotic rate >10/HPE infiltrative growth pattern, grade 3 
histology, and coagulative tumoral necrosis have been incon- 
sistently associated with poor prognosis.'°#1°17! 


3 234.8.3 Kaposi Sarcoma 


Kaposi sarcoma is the most common malignant mesenchymal 
neoplasm of the penis,°>!” but is relatively uncommon in the 
vulva.!” Most of these lesions are reported to arise in the setting 
of HIV-associated immunosuppression,'*'” and in younger 
patients, some of which may regress completely following insti- 
tution of HAART.” The incidence of these tumors has pro- 
gressively decreased, in accordance with the number of AIDS 
patients. Primary Kaposi sarcomas have been reported in HIV- 
negative patients not infrequently in the penis,’ and are often 
diagnosed in older patients (average age: 57 years). Lesions have 
also been reported in the setting of iatrogenic immunosuppres- 
sion following solid organ transplant.'” 

Clinically, they are irregularly shaped reddish-purple mac- 
ules, patches, or nodules, most frequently involving the glans, 
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¢ Figure 34.20 Leiomyosarcoma. (A) Spindled and epithelioid cells with coagulative necrosis (bottom) (Mag: 200x). (B) Spindled cells with prominent cytologic 


atypia and mitotic figures (arrows, Mag: 400x). (C) Diffuse cytoplasmic staining for desmin (Mag: 400%). 
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prominent endothelial cells in association with spindled cells and erythrocyte extravasation (Mag: 100x). (B) The lesional cells are positive for HHV8 (Mag: 200x). 
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followed by foreskin.'” The lesions may be unifocal or multiple. 
Histologically, the lesions may be of patch, plaque, and nodu- 
lar stage, depending on the duration. The lesions are character- 
ized by a dermal vascular proliferation, composed of primitive, 
partially canalized, anastomosing channels with slit-like vas- 
cular spaces, lined by variably prominent endothelial cells in 
association with spindled cells with eosinophilic cytoplasm 
(Figure 34.21A). Extravasation of erythrocytes and sparse 
lymphoplasmacytic infiltrate is common. In addition, eosino- 
philic hyaline globules may be noted within the spindle cells 
or less commonly in the stroma. The lesional cells are positive 
for vascular markers such as CD34, CD31, ERG, and D2-40. 
Demonstration of human herpes virus, HHV8, in a vascular 
neoplasm is diagnostic of Kaposi sarcoma (Figure 34.21B). 


8 934.9 Other Mesenchymal Tumors 


Several other benign and malignant mesenchymal neoplasms 
have been reported in the vulva and the penis. However, 
the number of these cases is exceptionally low. They include 
granular cell tumors,'*’" fibrous histiocytoma,'**'* neurofi- 
broma,- dermatofibrosarcoma protuberans,’”’’” angiosar- 
coma,”'” rhabdomyosarcoma,'*'” proximal-type epithelioid 
sarcoma,'’~'” malignant peripheral nerve sheath tumor,” 
and pleomorphic undifferentiated sarcoma.” 


3234.10 Summary 


Many of these lesions present as non-descript masses in the 
vulva and the penis, some of which are extremely rare. In addi- 
tion to lesions that affect the rest of the body, a few site-specific 
lesions do exist. However, there is also considerable overlap 
between reactive and neoplastic lesions. Histologic evaluation 
in the context of clinical presentation is essential for diagnosis. 
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935.1 Metastases to the Gynecologic Tract 


Metastases to the gynecologic tract often represent a consid- 
erable issue and a very challenging topic in daily diagnos- 
tic practice not only generally, i.e. in order to avoid pitfalls in 
tumor-type diagnosis and/or following incorrect therapies, but 
also because the ovaries are a favored site of metastatic tumors, 
with the highest incidence in comparison with other organs in 
the gynecologic tract, in the urinary system, and even in male 
genital organs. 

In addition to problems related to the high incidence of 
ovarian metastases, there are also different aspects to ana- 
lyze; it is now recognized that the ovaries are a common site 
of metastasis, and finding a dominant mass in the ovary can- 
not be considered an ovarian primary site in all cases. Patients 
with primary gastric, colorectal, appendiceal, and endocervical 
carcinomas may have a dominant ovarian mass at presentation 
with microscopic features mimicking a distinct disease of the 
ovary; in these cases the diagnosis may represent a diagnostic 
pitfall with relevant differences in the clinical management of 
these patients. 

Another issue is that ovarian carcinoma is not a single dis- 
ease, but a complex tumor appearing as five distinct diseases 
(high-grade serous, clear cell, endometrioid, low-grade serous 
and mucinous carcinomas) with different features, prognoses, 
and chemosensitivities. The dominant mass in most high-grade 
serous carcinoma cases, whether sporadic or associated with a 
germline BRCA1/2 mutation, is within the ovary, but the tubal- 
peritoneal junction and the fimbrial end of the fallopian tube 
have been supposed to be the origin (Figure 35.1). The correct 
subtype diagnosis in this case is the basis for treatment, not the 
site or origin of the tumor, in fact high-grade serous ovarian 
carcinoma is treated in the same way as its tubal or peritoneal 
counterparts. 

Many tumors arising from primary organs spread to the 
ovaries by various routes. Direct spread is one of the pathways 
for tumor invasion into adjacent organs and secondary ovar- 
ian involvement may also be from gynecologic tract organs. 
Spread from more distant sites is mainly via other routes, for 
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Figure 35.1 Serous high-grade carcinoma in the fallopian tube. 


example, blood vessels, lymphatics, and surface implantation 
from intra-abdominal cancers. There are many different path- 
ways from distant origins, and sometimes these pathways are 
mixed. 

Secondary tumors of the ovary account for 5-30% of malig- 
nant tumors encountered in most surgical series. The incidence 
of different metastatic tumors to the ovaries is related to the 
incidence of the primary tumors in different studies and coun- 
tries. The distinction between a primary and a secondary 
ovarian neoplasm may be easy to make when the diagnosis of 
extraovarian primary neoplasia has been supposed previously 
or established at the time of surgery. Additionally, many tumors 
that arise outside the gynecologic tract show histologic features 
that are not typical of a Miillerian-type neoplasm, and hence 
would raise suspicion of metastatic origin. Nevertheless, it is 
well recognized that tumors metastatic to the ovary continue to 
present a diagnostic dilemma in routine practice. 

The metastases often mimic a primary ovarian tumor and 
they can be the initial manifestation of the tumor. In many cases, 
the pathologist does not know the previous cancer history, and 
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Table 35.1 Patterns of immunohistochemical stains expression in the differential diagnosis with endometrioid and mucinous ovarian carcinomas 


CK7 CK20 PAX8 CA125 CDX2 


Ovarian mucinous + +/-M 50-60% - -/+ 
carcinoma 

Ovarian endometroid + - + + - 
carcinoma 

Colorectal carcinoma —(F+) + - -= H 
Appendix carcinoma =/+ ap - = ap 
Pancreatobiliary 3 mo = aF 3 
carcinoma 

Gastric carcinoma +/- +/- - - + 
Endocervical carcinoma + —/+ ete T = 
Breast carcinoma + - - + - 


+: usually positive; +/—: variable staining; —: usually negative 


©Figure 35.2 Frozen section: ovarian metastasis from pancreatic carcinoma. 
The morphologic features may overlap with an ovarian tumor. 


the presence of a syncronous or previous tumor in another organ 
is unknown. Features that may be suspicious for metastases are 
bilaterality, multinodularity, involvement of the ovarian surface, 
extensive extraovarian spread, unusual histologic morphology, 
invasion of blood and lymphatic vessels, and stromal desmopla- 
sia. In many patients, the presenting symptoms, such as a pelvic 
mass, ascites, and uterine bleeding, point more to the presence 
of a gynecologic primary tumor than an extragynecologic can- 
cer. Hematogenous spread is the most likely cause, as ovarian 
metastases are often seen in the absence of peritoneal disease 
or, rarely, even without nodal metastases,’ and they are not 
related to the location of the primary tumor.*” Less frequently, 
the lesions occur by direct extension or lymphatic spread. The 
correct use of immunohistochemistry can support a diagnosis 
(see Table 35.1). 

However, the differential diagnosis can be particularly prob- 
lematic in the intraoperative setting, where the clinical infor- 
mation may be limited, the morphologic features may overlap 
with an overian tumor, and where immunohistochemical 


Nuclear MUCS5AC DPC4 p16 ER/PR GATA3 GCDFP15 
B-catenin 


aft + + = 5% = = 
= a + —_ + = == 
+ a 4 4 = ey a 
-/+ = (50%) - = = = 
= + E = = == = 
= = 4 + -= = = 
-/+ = + = + + + 


analysis is not available (Figure 35.2).'°"* Ovarian metasta- 
ses may be solid, bilateral masses, small in size (less than 
10-12 cm), either with small cystic foci which do not comprise 
more than 5-10% of the tumor volume, or cystic metastases, 
usually multilocular, which may be either necrotic or non- 
necrotic. The multicystic and non-necrotic metastatic carci- 
nomas closely mimic primary ovarian epithelial neoplasms. A 
diagnostic pitfall is the capacity of certain metastatic mucinous 
carcinomas to mimic an ovarian mucinous borderline tumor 
(Figures 35.3 and 35.4). 

Metastatic adenocarcinomas from the pancreas are uncom- 
mon ovarian metastases that mimic primary ovarian tumors. 
They are particularly difficult to distinguish from primary 
mucinous carcinoma and borderline tumors." In the major- 
ity of the cases, the ovarian masses may be discovered due 
to abdominal pain and the computerized tomographic scan 
disclosing pelvic and pancreatic masses. The ovarian metasta- 
ses are large multiloculated cystic tumors, with cysts that are 
thin-walled and contain mucoid, gelatinous fluid. The cysts 
are lined with mucinous epithelium, the stroma between the 
cysts contains glands without a clear stromal invasion in the 
majority of the cases. The relatively innocuous appearence 
that is observed in both the ovaries clashes with the presence 
of the lymphovascular invasion in the hilar area and inva- 
sive peritoneal implants that are suspicious for secondary 
involvement. 

The findings of an endometriosis or adenofibromatous back- 
ground in cases of tumors with endometrioid or clear cell fea- 
tures support a primary ovarian tumor. Stromal luteinization 
occurs much more commonly in metastatic ovarian cancer than 
in primary ovarian tumors, other than those in the sex cord- 
stromal category. The presence of particular cells such as the 
signet ring cell points to metastastic gastrointestinal or breast 
carcinoma. The finding of dirty necrosis is suggestive of metas- 
tasis from a colonic carcinoma (Figure 35.5). Some histologic 
subtypes, even if present among ovarian tumors, should suggest 
an extraovarian origin. 
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It can be difficult to determine the origin of tumors that show 
mucinous differentiation. A mucinous feature in a tumor 
involving the ovaries may be a mucinous primitive tumor or a 
rare mucinous ovarian tumor arising from a teratoma,” but 
requires a careful differential diagnosis from a mucinous tumor 
metastatic to the ovaries. In cases of mucinous neoplasia with 
histologically benign-appearing features, the differential diag- 
nosis should include metastasis from gastrointestinal tract 
carcinomas. Primary colon and appendiceal cancers are the 
malignancies most likely to masquerade as a primary ovarian 
cancer preoperatively. This occurs in patients with low-grade 
appendiceal mucinous neoplasms. These tumors often spread 
to the ovaries and are the most common cause of pseudomyx- 
oma peritonei. Historically, there was difficulty ascertaining 
tumor origin in many cases of pseudomyxoma peritonei that 

i were associated with both appendiceal and ovarian tumors, as 
Figure 35.4 The evaluation of the ovarian tumor with the proper clinical it was unclear whether these represented synchronous tumors 


information and the comparison with the previous histological diagnosis : 3 P 
pancreatic carcinoma (H&E 20x) are important tools for the diagnosis. or metastatic spread from one site to the other. However, it is 
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now widely accepted that the appendix is the primary site of 
the tumor in the great majority of the cases.*) Sampling of an 
entire appendiceal specimen is required if a mucinous tumor is 
found in the ovary. 

Intestinal adenocarcinomas metastatic in the ovary typically 
simulate mucinous adenocarcinoma or endometrioid adeno- 
carcinoma of the usual type: metastatic colorectal carcinomas 
involving the ovaries are bilateral in the majority of cases, and 
show small to medium-sized glands and cystically dilated 
tubules in eosinophilic necrotic tissue with karyorrhectic debris 
and hemorrhage, or acribriform pattern with endometrioid-like 
differentiation mimicking a primary endometrioid carcinoma. 
Uncommon ovarian metastases of intestinal adenocarcinoma 
simulating primary ovarian clear cell carcinoma and secretory 
endometrioid carcinoma have been reported.” 

Metastatic gastric adenocarcinoma causes bilateral ovarian 
masses in the majority of cases, they are large, solid tumors pri- 
marily composed of signet ring cells (Krukenberg tumor), or less 
frequently of glands, tubules, or trabeculae, where a stromal com- 
ponent is prevalent. The stroma may be fibrous or edematous, 
with the presence of stromal luteinization. Krukenberg tumor is 
defined as an ovarian carcinoma that contains a significant com- 
ponent of mucin-filled signet ring cells typically lying within a 
cellular stroma derived from the ovarian stroma. In three-quar- 
ters of cases, the reported tumors are bilateral, the mean diameter 
of the tumors is 10.4cm, and they typically have intact, bosselated 
external surfaces without adhesions. The sectioned surfaces are 
typically solid and firm to edematous to gelatinous. The over- 
all morphology differs according to the prominence of signet 
ring cells (occupying at least 10% of the neoplasm), extracellu- 
lar mucin, edema, and various epithelial patterns, in particular, 
tubules, glands, and cysts are often present. Vascular space inva- 
sion is common. A gastric origin has been reported most fre- 
quently for Krukenberg tumor; however, other primary sites in 
order of frequency are appendix, colon, breast, small intestine, 
rectum, gallbladder, and urinary bladder.” 

The involvement of the ovary bya tumor that originates in the 
breast is uncommon in surgical specimens, but it is common at 


autopsy or in therapeutic oophorectomy specimens; the patient 
may present with a pelvic mass, but in the majority of cases this 
is an incidental bilateral finding with a tumor less than 5 cm in 
diameter.” 

Renal cell carcinoma rarely metastasizes to the ovaries, 
and few clear cell carcinoma renal cell carcinomas have been 
reported. They are described as a bilateral mass measuring an 
average of 12.5 cm in diameter, with a solid or cystic pattern, and 
morphology that could lead to a misdiagnosis of ovarian clear 
cell carcinoma. Microscopic examination shows solid and alve- 
olar nests of epithelial cells with abundant clear cytoplasm or 
tubules lined with clear cells and extravasated blood; the major 
histologic features that distinguish them from primary ovarian 
clear cell carcinomas are the presence of a sinusoidal vascular 
pattern, a homogeneous clear cell pattern with the absence of 
hobnail cells, and lack of mixtures of solid, papillary, and tub- 
ulocystic patterns that are usually present in primary ovarian 
clear cell carcinomas.” Immunohistochemistry is an important 
aid in the differential diagnosis with clear cell renal cell carci- 
noma (see Chapter 14), and translocation renal cell carcinoma, 
which are TFE3 and cathepsin positive, and with papillary renal 
cell carcinoma, which is racemase positive. 

Urinary tract tumors may involve the ovary and there can be 
difficulty in recognizing them as metastases (Figure 35.6). The 
issues regarding differential diagnosis with a Brenner tumor 
have been discussed in Chapter 2. In cases of advanced urothe- 
lial carcinoma of the urinary tract the issue of metastases to the 
ovary should also be kept in mind when analyzing the micro- 
papillary subtypes of urothelial carcinoma (see Chapter 24), 
which may mimic ovarian primary tumors. 

Malignant melanoma, pulmonary tumors, lymphoma, and 
leukemia may involve the ovaries. Besides the morphologic 
features, clinical data may help in the selection of appropriate 
immunohistochemical stainings. 

Most ovarian carcinomas associated with the presence of 
an endometrial carcinoma of the same subtype should not be 
considered as metastases, but as independent primary tumors. 
Synchronous or metachronous ovarian and uterine corpus 


©Figure35.6 Ovarian metastasis from urothelial bladder carcinoma: H&E 10x (A), hilar area H&E 10x (B). 


carcinomas, which represent 15-20% of ovarian tumors and 
5% of endometrial carcinoma, endometrioid sub-type in the 
majority of the cases, require careful analysis to distinguish inde- 
pendent primary tumors from metastatic tumors. Patients with 
primary ovarian carcinomaand primary endometrial carcinoma 
show favorable outcomes. Follow-up data are the most impor- 
tant factor in establishing the real behavior of the two lesions, but 
histologic features, such as size, histologic type, grade, growth 
pattern, vascular invasion, and the presence of endometriosis 
and/or hyperplasia may help in the correct diagnosis, and data 
from molecular techniques should be carefully analyzed. 

Ovaries may also be involved by tumors of the gynecologic 
tract. We should remember the tubal-peritoneal junction and 
the fimbrial end of the fallopian tube as the origins of serous 
high-grade carcinoma, with direct extension to the ovary. 
Among the uterine tumors with ovarian involvement, excluding 
synchronous or metachronous ovarian and uterine endometrial 
carcinomas that have been described above, uterine sarcomas 
may metastasize to the ovary and may be discovered before the 
ovarian site. The issue of primary vs. metastastic tumors occurs 
when there is a coexistence of ovarian mucinous neoplasms 
and endocervical adenocarcinoma. The differential diagnosis 
arises with the evaluation of the histologic features of metastatic 
tumors comprising the finding of mixed histologic features, and 
the presence of numerous mitoses and apoptotic bodies. The 
use of p16 immunoreaction, and eventually the detection of 
human papillomavirus with in situ hybridization or PCR may 
support a cervical origin of the ovarian tumor in the majority of 
the cases.**’? However, we should remember that there are also 
aggressive and uncommon cervical carcinomas, such as gastric- 
type endocervical adenocarcinoma, which is not HPV-related.*° 

Excluding the ovaries, secondary tumors in the female geni- 
tal tract organs are sufficiently uncommon. Some metastatic 
lesions are clearly secondary phenomena in patients with dis- 
seminated disease, while other secondary tumors may be con- 
fused with primary neoplasms. The differential diagnosis of this 
latter group represents a key tool that is particularly important 
for therapeutic management. 


Figure 35.7 Endometrial carcinoma in the fallopian tube. 
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Although most malignancies can spread and involve the fal- 
lopian tube, metastases exclusively involving the fallopian tube 
are exceedingly rare. The fallopian tube is secondarily involved 
by direct spread or metastasis of gynecologic malignancy, most 
commonly ovarian, and only 5% of metastases to the fallopian 
tube originate outside the gynecologic tract. Metastases from 
breast, gastrointestinal tract, or urinary bladder have been most 
frequently reported.*)** A metastatic gastric adenocarcinoma 
primarily presenting in a fallopian tube has been reported. 
The finding of areas of intraepithelial carcinoma simulating an 
intraepithelial tubal carcinoma suggested a primary fallopian 
tube malignancy. Dissemination through the peritoneal cav- 
ity, and the path of the tumor cells into the fallopian tube might 
explain the presence of carcinoma cells only in the fallopian tube 
fimbria (Figure 35.7).*° 

Secondary involvement of the uterine corpus comes from 
pelvic organ tumors, in the majority of cases from the ovary, 
cervix, or bladder (Figure 35.8). Uncommon metastases have 
been reported from extrapelvic malignances with myometrial 
invasion. Critical issues in the differential diagnosis arise when 
the metastatic tumor involves the endometrium and masquer- 
ades as a primary tumor. Cervical carcinoma may extend to the 
endometrium. The recognition of histologic features such as 
the presence of foamy histiocytes, squamous metaplasia, villo- 
glandular architecture, strong estrogen receptor positivity, and 
positivity for vimentin support endometrial carcinoma, while 
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Figure 35.8 Micropapillary subtypes of urothelial carcinoma invading the 
corpus uteri. 
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Table 35.2 Patterns of immunohistochemical stains expression in the 
differential diagnosis of endometrioid and endocervical carcinoma. 


Monoclonal CEA Vimentin ER PR p16 


Endometrioid - t H - 
endometrial 
adenocarcinoma 


Endocervical 
adenocarcinoma 


Figure 35.9 Vaginal metastasis from urothelial bladder carcinoma: H&E 4X. 


the presence of a fibrous stroma, intracellular mucin, strong 
staining with p16, and the presence of HPV DNA favor a cer- 
vical origin. Table 35.2 summarizes the difference in staining 
between endometrial and endocervical adenocarcinoma. 
Secondary tumors involving the uterine cervix should be 
divided into direct spread of an adjacent primary tumor and 
true metastasis from a distant site. Secondary involvement 
of the lower uterine tract is commonly seen in a contiguous 
spread from a carcinoma arising in the endometrium, or from 
an advanced bladder carcinoma (both in the cervix and in the 
vagina; Figure 35.9). True metastases to the cervix are rare in 
comparison with the incidence of metastases to the other genital 
tract organs. The uterine cervix is an organ with a high propor- 
tion of fibrous tissue and a low degree of vascularity in postmen- 
opausal patients, and the stroma may be unsuitable for seeding 
by metastasis. The cervix has lymphatic channels that drain cen- 
trifugally and metastasis via this route can occur only when dis- 
tant channels are too blocked by tumor to allow retrograde flow. 
True metastases from a distant site may be a diagnostic problem 
when they are discovered as an initial presentation of the primi- 
tive tumor, after an abnormal cervical smear.** The primary 
tumor involving the cervix may be in the stomach, breast, ova- 
ries, or colon, and melanoma, lymphoma, or mesothelioma.’ 
Microscopic features suspicious for metastasis that require 
careful evaluation and correlation with the clinical data are the 
presence of signet ring cells or single cells, the presence of tumor 
cells among the normal cervical glands, multinodular growth, 
the involvement of deep wall, lymphovascular involvement, and 
the absence of an in situ component. In rare cases, a metastatic 


tumor may present a superficial growth pattern mimicking an 
in situ component. The clinical data and the use of immuno- 
histochemical staining selected according to the microscopic 
features of the lesion and in situ hybridization for HPV can help 
in the diagnosis. 

Metastatic tumors involving the vulva are very uncom- 
mon, and the primary tumor may be from gynecologic tract 
organs or non-gynecologic origin.” The reported primary non- 
gynecologic tumor sites are the rectum, skin, breast, lung, 
colon, lymph nodes, anus, bladder, and pancreas. The presenta- 
tion is a mass with ulceration of the dermis in a few cases. The 
diagnosis of these rare tumors is facilitated by the knowledge 
of a pre-existing malignancy and the lack of a mucocutaneous 
intraepithelial lesion. 


$235.2 Secondary Tumors to the 
Genitourinary Tract 


The urinary bladder is the most frequent metastatic site between 
the urinary tract and the male genital organs. The most common 
primary tumor sites with direct extension to the bladder are the 
colon (21%), the prostate (19%), the rectum (12%), and the uter- 
ine cervix (11%). Metastatic tumors to the bladder are gastric 
carcinoma (4%), skin neoplasia (4%), and lung (3%) and breast 
carcinomas (2.5%). Direct extension from an adjacent tumor or 
true bladder metastases present as a unique mass in the major- 
ity of cases. The differential diagnosis is frequently challenging 
for the surgical pathologist. It should be noted that about half of 
secondary tumors are adenocarcinomas.*”-” 

Few secondary tumors have distinctive histologic features, 
making it difficult to make the appropriate diagnosis. Hence 
knowledge of the history and clinical setting are particularly 
important in these cases, and even the site of the tumor in a 
transurethral bladder resection is an important aid; prostate 
carcinoma involves the bladder neck or trigone, colon and cer- 
vical adenocarcinomas involve the posterior wall of the bladder. 
Ina surgical specimen the infiltrative pattern features such as ab 
extrinseco invasion or invasion from bladder mucosae may be 
crucial for the diagnosis. However, the histologic features of the 
tumor may be misleading; high-grade urothelial carcinoma can 
show high variability in histologic features and masquerade as 
a divergent phenotype causing a difficult differential diagnosis 
with secondary tumors. 

In male patients, the most frequent problem arises in the 
differential diagnosis between a primary vesical neoplasia and 
secondary involvement of the bladder by a prostate carcinoma. 
Morphology alone may not be enough to distinguish the primi- 
tive site, the use of immunohistochemical stainings is a help, 
where PSA, PSAP, and racemase stains support a prostatic 
origin, while GATA3-, p63, CK7-, and 34BE12-positivestains 
endorse urothelial differentiation (Fig 35.10).4°"! 

© Direct invasion or metastasis to the urinary bladder by 
adenocarcinoma of the gastrointestinal tract occurs with suffi- 
cient frequency to create diagnostic problems. Bladder involve- 
ment by colon adenocarcinoma should be distinguished from 
urothelial carcinoma with glandular differentiation and from 
urachal and non-urachal adenocarcinoma of the bladder, and 
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Fig 35.10 Bladder metastasis from prostatic carcinoma: H&E 10x (A), CK7-negative stain in the tumor cells and positive in the normal urothelium (B), PSA-positive 


stain in the tumor cells (C). 


even from clear cell adenocarcinoma of Miillerian origin. This 
issue requires the integration of clinical data, morphology, and 
ancillary techniques; in fact immunohistochemistry alone may 
not be enough for differential diagnosis. The markers of urothe- 
lial differentiation, such as p63, GATA3, and high molecular 
weight cytokeratin, are frequently lost in the glandular com- 
ponent of urothelial carcinoma with glandular differentiation, 
though they may be focally expressed in some cases. CDX2 has 
essentially no role in this differential diagnosis, because it is 
positive in both primary and metastatic glandular tumors with 
enteric differentiation, and has been reported as positive in up 
to one-third of urothelial carcinomas. b-catenin has been found 
to have strong nuclear reactivity in over 90% of colonic adeno- 
carcinoma, but only rarely in primary bladder adenocarcinoma 
or urothelial carcinoma with glandular differentiation. In con- 
trast, strong membranous reactivity for b-catenin is observed in 
over 90% of primary bladder adenocarcinomas and urothelial 
carcinomas with glandular differentiation but in only 5-8% of 
colonic adenocarcinomas (Figure 35.11). 

The site of urachal carcinoma is the dome. Non-urachal 
adenocarcinoma shows different patterns, such as colonic type, 


colloid type, clear cell type, not otherwise specified, and mixed 
forms. The finding of features such as cystitis glandularis, cys- 
titis cystica, intestinal metaplasia, or even villous adenoma, 
helps in the diagnosis of primary bladder adenocarcinoma. 
Urothelial carcinoma with glandular differentiation may pre- 
sent, alongside the malignant glands, and even other differen- 
tiation features such as squamous elements. The presence of 
endometriosis or endocervicosis may be associated with a clear 
cell adenocarcinoma. 

Breast (Figures 35.12 and 35.13), uterine cervix, and in rare 
cases endometrial carcinomas can invade directly the bladder 
wall. Support for the diagnosis of squamous cell carcinoma or 
adenocarcinoma of the cervix (Figure 35.14) invading the blad- 
der comes from clinical, immunohistochemical, and molecular 
data. In situ hybridization for HPV DNA is helpful; it can be 
detected in the majority of cervical tumors, but not in bladder 
carcinoma. p16 staining is not helpful, since it is also expressed, 
but not related to HPV infection in bladder carcinoma. Uncom- 
mon endometrial adenocarcinoma invading the bladder shows 
a morphology that is unusual for bladder adenocarcinoma and 
it stains with ER. In rare cases, an ovarian carcinoma involves 
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3 Immunohistochemical stainings useful for different diagnosis in adenocarcinoma involving the bladder 


CK7 CK20 CEA CDX2 PSA PSAP 348 Vim 
E12 

Primary bladder {= {= t i - =/+ $ = 
adenocarcinoma 

Transitional carcinoma /- = = = 5 ae P 
with glandular diffentiation 

Urachal adenocarcinoma /- —/4 - 
Colon adenocarcinoma -/+ = = = = 
Clear cell adenocarcinoma /- = = Be 
Endometrioid uterine ap - - - = = + 


adenocarcinoma 


Prostatic adenocarcinoma - +/- +- - + + 


CA125 ER 


B-catenin p63 
(nuclear) 


+ (urothelial 
component) 


GATA3 


+ (urothelial 
component) 


CK7: cytokeratin 7; CK20: cytokeratin 20; CEA: carcinoembryonic antigen; PSA: prostate specific antigen; PSAP: prostate-specific acid phosphatase; +: usually 
positive; +/—: variable staining; —: usually negative 


an 


a al 
<< 


Urothelial carcinoma with glandular differentiation: H&E 20x (A), H&E 40x (B), 34BE12-positive stain in the tumor cells (C), B-catenin membranous 


positive stain (D). 


the bladder (Figure 35.15). Gynecologic malignancies may also 
involve other organs of the urinary tract (Figures 35.16 and 
35.17; see Table 35.3). 

Secondary involvement of the prostate occurs by direct 
extension in the majority of the cases. Metastases from kidney, 


testis, and colon carcinoma have been reported in rare cases. 
The most common occurrence of secondary involvement of 
prostate by a bladder urothelial carcinoma can be diagnostically 
challenging in needle biopsy specimens. Histologic features, 
such as papillary or solid growth, a higher degree of nuclear 
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Figure 35.13 Invasive lobular breast carcinoma: the core biopsy shows, H&E 10x (A) and H&E 40x (B), the same morphologic features as in the bladder metasta- 
sis in Figure 35.12. 


pleomorphism, brisk mitotic activity, squamous features, and carcinoma into the prostate should include high-grade prostatic 
pre-existing prostatic duct/acini distended by the malignant intraepithelial neoplasia, prostatic ductal adenocarcinoma, and 
urothelial cells support the diagnosis of urothelial carcinoma. intraductal prostatic adenocarcinoma. Immunohistochemistry 
The differential diagnosis for the intraductal spread of urothelial is a relevant tool in establishing the prostate as the primary site. 
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-14 Bladder metastasis from adenocarcinoma of the cervix: H&E 10x (A), H&E 20x (B). 
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©Fig 35.15 Bladder metastasis from a serous high-grade carcinoma: H&E 10x (A), 


H&E 20x (B). 
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, usual type: H&E 10x 


35.16 Uretermetastasis from adenocarcinoma ofthe cervix 


Figure 
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Figure 35.17 Urethral metastasis from vulvar squamous carcinoma: H&E d9Figure 35.19 Lung tumor with the same morphologic features of the 
5x. renal metastasis in Figure 35.18. 


, | TF1-positive stain in the tumor cells (B), 
napsin A-positive stain in the tumor cells (C), PAX8-negative stain in the tumor cell with positive stain in the kidney normal tubuli (D). 
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¢2Table 35.4 Immunohistochemistry in the differential diagnosis of the kidney and urinary tract carcinomas 


CAIX CD10 RCCm Vimentin EMA 
CCRCC = + += 
PRCC 4 i = ue 
CCPRCC + = a 
ChrRCC z Z T z k 


Oncocytoma - = = = ae 


Collecting duct +/- = = m ia 
carcinoma 


Urothelial carcinoma  +/— = = = 


CK7 CK20 HMWCK p63 c-Kit AMACR GATA3 


+ +/- = = = a ap = 


+ - + - - - + + 


E, = + = = = = 2 


| -+ - - - + 


CCRCC: clear cell renal cell carcinoma; PRCC: papillary renal cell carcinoma; CCPRCC: clear cell papillary renal cell carcinoma; ChrRCC: chromophobe renal cell 


carcinoma; +: usually positive; +/—: variable staining; —: usually negative. 


£ Figure 35.20 Renal metastasis from lung squamous carcinoma witha 
pushing growth pattern. 


Unlike urothelial carcinoma, the lesions demonstrate positive 
reactivity for prostate-specific markers, such as PSA, and race- 
mase, and are negative for high molecular weight cytokeratins, 
p63, GATA3, and CK7. Intraductal urothelial carcinoma invad- 
ing the prostate gland is positive for urothelial markers. 

The prostate may be involved in metastatic adenocarci- 
noma from colorectal and urethral carcinomas. The presence 
of goblet and columnar cell differentiation, pseudostratified 
nuclei, and dirty necrosis are more likely encountered in colo- 
rectal carcinoma. The features of colorectal carcinoma metas- 
tases can resemble the infiltrating glands of prostatic duct 
adenocarcinoma. Immunohistochemistry helps in distinguish- 
ing these entities: CDX2 and -catenin nuclear positivity, and 
positive staining for CK20 associated with PSA, PSAP, NKX 3.1 
and racemase negativity endorse the diagnosis of colorectal car- 
cinoma metastasis. 

Prostatic involvement from urethral adenocarcinoma can be 
identified according to histologic features, such as the presence 
of urethral in situ adenocarcinoma, association with urethritis 
glandularis, and the negativity of prostate marker stains. 

d'9 Secondary tumors to the kidney usually occur as part of 
a widespread dissemination. Renal involvement is frequently 
bilateral and ina multinodular fashion. Primary sources include 
the lung (Figures 35.18-35.20), thyroid, melanoma, contralat- 
eral kidney, and gastrointestinal tract. Renal cell carcinoma 
immunohistochemical markers, such as RCC marker and 
CD10, and urothelial carcinoma markers (£ 9 See Table 35.4), 


can be of some utility when combined with other specific mark- 
ers, including thyroid transcription factor-1 (lung and thyroid) 
and melanoma markers (HMB45 and Melan-A). The negativity 
of PAX2 and PAX8 stains, the most useful markers for the diag- 
nosis of a primary renal tumor, support the metastatic origin of 
the tumor.?“° 

Metastases to the male gonads are very uncommon,” 
few anecdotal cases of metastasis from prostate, lung, kidney, 
and colon carcinoma and melanoma having been reported. 
Secondary involvement of the testis has been related to the pres- 
ence of microscopic channels between the peritoneum and the 
testis. 

Tumors of the genitourinary system and gastrointestinal 
tract may metastasize in rare cases to the penis. Any tumor may 
involve the penis. Metastatic tumors may mimic primary penile 
neoplasm, and the histologic and immunohistochemical fea- 
tures associated with the clinical data support the diagnosis. The 
prognosis, in the majority of the cases, is poor. 
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anal folds, 5 
anal membrane, 5 
androgen insensitivity syndrome (AIS), 107 
complete AIS (CAIS), 26, 58-60 
minimal or slight AIS (MAIS), 58-60 
partial AIS (PAIS), 58-60 
testis, 26 
androgens, 5 
angiokeratoma 
penis, 344, 380 
vulva, 380 
angiomyofibroblastoma 
penis, 383-85 
vagina, 225-26 
vulva, 225-26, 383-85 
angiomyolipoma 
kidney, 203-8 
angiomyolipoma with epithelial cysts (AMLEC) 
kidney, 205-6 


angiosarcoma 
breast, 166 
uterus, 225 
anogenital mammary-like gland lesions 
penis, 377-79 
vulva, 377-79 
anorectal canal, 4 
antimiillerian hormone (AMH), 5 
antisperm-specific antibodies (ASA), 33 
aphthous ulcers 
vulva, 337 
Arias-Stella reaction 
endometrium, 186 
aspergillosis, 13 
Aspergillus fumigatus, 36 
atopic dermatitis 
vulva, 333 
atresia, 8 
atypical polypoid adenomyoma (APAM) 
uterus, 195-96 
autoimmune disorders, 21 
autoimmune oophoritis, 21-22 


balanitis circinata, 340 
balanitis xerotica obliterans, 343 
Bartholin duct cysts 
vulva, 373 
Bartholin gland adenoma 
vulva, 377 
Bartholin gland carcinoma 
penis, 367-68 
vulva, 367-68 
Bartholin gland cysts, 133 
vulva, 376 
Bartholin gland hyperplasia 
vulva, 376-77 
Bartholin gland lesions 
vulva, 376-77 
basal cell carcinoma 
penis, 363-64 
vulva, 363-64 
Behçet disease, 32 
vulva, 337 
benign epithelial proliferations 
prostate and breast compared, 157 
benign prostatic hyperplasia (BPH), 130, 157 
biphasic tumors 
carcinosarcoma (prostate), 143 
definition, 140 
female genital tumors, 140 
male genital tumors, 140 
mixed epithelial and stromal tumors (seminal 
vesicles), 143-44 
prostate, 140-43 
sarcomatoid carcinoma (prostate), 143 
seminal vesicles, 143-44 
stromal sarcoma (prostate), 140-43 
STUMP (prostate), 140-43 


bladder 


classification and grading of surgical specimens, 


254 
condyloma acuminata, 277 
embryonic development, 4 
endometriosis, 304-6 


flat and papillary urothelial hyperplasia, 254-55 


flat neoplasms, 254-58 
grading heterogeneous papillary urothelial 
neoplasms, 261 
grading of urothelial carcinoma, 254 
infiltrating urothelial carcinomas, 262-69 
inverted (endophytic) neoplasms, 262 
inverted urothelial papilloma, 258-59 
keratinizing squamous cell metaplasia, 276 
low-grade papillary carcinoma, 260 
malignancy arising from endometriosis, 306 
micropapillary urothelial carcinoma, 278-80 
Miillerian lesions, 304-7 
neuroendocrine tumors, 233-35 
non-invasive urothelial lesions, 254-62 
papillary neoplasms, 258-61 


papillary urothelial neoplasm of low malignant 


potential (PUNLMP), 259-60 
paraganglioma, 233-34 
squamous cell carcinoma, 275-76 
squamous cell metaplasia, 276 
squamous cell papilloma, 277 
transitional cell tumors, 254-72 
urothelial carcinoma in situ (CIS), 255-58 
urothelial carcinoma variants, 262-69 
urothelial carcinoma with squamous 
differentiation, 275 
urothelial dysplasia, 255 
urothelial papilloma, 258-59 


urothelial proliferation of uncertain malignant 


potential (UPUMP), 254-55 
verrucous carcinoma, 276-77 
bladder cancer assessment and reporting 
adipose tissue, 271 
lamina propria, 269-70 
lymph nodes, 272 
lymphovascular invasion, 271-72 
muscularis propria, 270-71 
prostate involvement, 272 
bladder trigone 
embryonic development, 4 
blastomycosis, 13, 36 
Bowen disease 
penis, 354 
vulva, 348 
Bowman's capsule, 4 
breast 
adenosis, 157 
atypical ductal hyperplasia (ADH), 157 
benign epithelial proliferations, 157 
ductal carcinoma in situ (DCIS), 157 
histology compared to the prostate, 155-57 
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breast (cont.) 
intraepithelial proliferative lesions, 157 
microscopic anatomy compared to the prostate, 
155 
similarities and differences to the prostate, 157 
specimen handling compared to prostate 
specimens, 167-68 
usual ductal hyperplasia (UDH), 157 
breast cancer 
angiosarcoma, 166 
genetic changes compared to prostate cancer, 
166 
grading compared to prostate cancer, 161-63 
histologic variants compared to prostate cancer, 
164 
intraductal carcinoma, 163-64 
mesenchymal tumors, 164-66 
metastatic tumors, 164-66 
pathologic features compared to prostate cancer, 
158-61 
treatment compared to prostate cancer, 167 
use of frozen sections, 166-67 
Brenner tumors, 79 
ovary, 247-48 
ovary (borderline), 248-51 
ovary (malignant), 248-51 
brucellosis 
epididymis, 36 
testis, 36 
bulb-urethral gland 
embryonic development, 6 
bullous pemphigoid 
vulva, 336 


canal of Nuck cysts 
vulva, 374 
cancer genetic changes 
prostate cancer and breast cancer compared, 166 
cancer grading 
prostate cancer and breast cancer compared, 
161-63 
cancer treatment 
prostate cancer and breast cancer compared, 167 
candidiasis, 36 
penis, 339 
carcinosarcoma 
ovary, 200-1 
prostate, 143 
uterus, 198-99 
Carney complex, 105 
caruncle 
urethra, 287 
cellular angiofibroma 
penis, 385 
vulva, 385 
ceroid granuloma of the testis and epididymis, 34 
cervix 
clear cell carcinoma, 184 
condyloma acuminata, 274 
lymphoma-like lesion, 225 
mesenchymal tumors, 225 
neuroendocrine tumors, 238-40 
postoperative spindle cell nodule, 225 
squamotransitional tumors, 274 
squamous papilloma, 274 
transitional cell metaplasia, 274 
chancroid 
penis, 339 
chemotherapy 
effects on the ovary, 22 
Chlamydia trachomatis, 13, 32, 340 
cholesterol granulomas 
testis, 41 
choriocarcinoma 
ovary and testis, 95-98 
choristoma, 304 


chromophobe renal cell carcinoma with clear cell 
features, 174 
clear cell adenocarcinoma 
urethra (female), 291-94 
urethra (male), 301 
clear cell carcinoma 
ovary, 181-83, 184 
clear cell carcinoma (urinary tract and ovary 
compared), 310 
additional diagnostic considerations, 311-14 
clear cell carcinoma of the bladder mimicking 
nephrogenic adenoma, 313-14 
epidemiology and clinical characteristics, 
310 
histogenesis of clear cell carcinoma in the 
urinary tract, 311 
histopathology, 310-11 
immunohistochemistry, 311 
true Miillerian clear cell carcinoma of the 
bladder associated with endometriosis, 
313 
true Millerian clear cell carcinoma of the 
bladder associated with Miillerian elements, 
313 
clear cell renal cell carcinoma, 173 
clear cell tubulopapillary renal cell carcinoma 
(CCPRCC), 176-78 
clear cell tumors 
gynecologic tract, 179-86 
kidney, 173-79 
ovary, 181-84 
clitoris 
embryonic development, 8 
cloaca, 4 
cloacal folds, 5 
cloacal membrane, 5 
coccidioidomycosis, 13, 36 
collecting tubules 
embryonic development, 4 
combined sarcoma and epithelial tumor 
ovary, 202 
condyloma acuminata 
bladder, 277 
cervix, 274 
penis, 375-76 
vulva, 346-48, 375-76 
congenital adrenal hyperplasia, 16 
congenital lesions 
ovary, 22 
congenital testicular lymphangiectasis, 26-27 
contact dermatitis 
vulva, 333-34 
corpus luteum cyst 
ovary, 15 
Cowper gland cysts, 131 
Cowper glands-associated lesions, 289 
Crohn disease, 14 
vulva, 337 
cryptococcosis, 36 
cryptorchidism, 24, 25, 28 
seminiferous tubule ectopia, 27-28 
Cushing disease, 28 
Cushing syndrome, 21, 109 
cystadenocarcinoma 
prostate, 133-34 
cystadenoma 
seminal vesicles, 135-36 
cystic dysplasia of the epididymis, 25 
cystic dysplasia of the rete testis, 24-25 
cystic lesions 
analogy between prostate and gynecologic tract 
tumors, 137-36 
Bartholin gland cysts, 133 
Cowper gland cysts, 131 
features of female urogynecologic lesions, 
128-29 


features of male prostatic and urologic cystic 
lesions, 128-29 

female homologs of the prostate and associated 
structures, 131-32 

female non-neoplastic cysts, 132-33 

female urogynecologic cysts, 131-33 

Gartner duct cysts, 132-33 

male neoplastic lesions, 133-37 

male non-neoplastic cysts, 129-31 

Miillerian cyst (female), 132 

penis, 373 

prostate cysts (neoplastic), 133-35 

prostate cysts (non-neoplastic), 129-30 

seminal vesicle cysts (neoplastic), 135-37 

seminal vesicle cysts (non-neoplastic), 130-31 

Skene duct cysts, 132 

syringocele, 131 

vas deferens cysts, 131 

vulva, 373-74 


cystic nephroma, 189-90 
cystic transformation of the rete testis, 39 
cysts 


paratesticular cysts, 41-42 
solitary cysts of the ovary, 14-15 


cytomegalovirus oophoritis, 13 


Darier disease 


vulva, 336 


definitive urogenital sinus, 4 
Denys-Drash syndrome, 52 
dermatolipoma, 374 

dermatomyositis, 32 

diabetes, 374 

dihydrotestosterone (DHT), 5 
disorders of sexual development (DSD) 


46,XX pure gonadal dysgenesis, 51 

46,XY pure gonadal dysgenesis, 51-52 

absence of gonads (true agonadism), 50 

5-a reductase deficiency, 60 

androgen insensitivity syndrome (AIS), 58-60 

asymmetric gonadal differentiation, 53-54 

CAIS (complete androgen insensitivity 
syndrome), 58-60 

classification systems, 45-46 

defective androgen synthesis, 57-58 

defective Leydig cell function, 57-58 

defective peripheral action of androgens, 58-60 

definition, 45 

dysgenetic male pseudohermaphroditism, 54 

dysgenetic testis, 48-49 

gonadal dysgenesis, 50-55 

gonadal dysgenesis with classical streak gonads, 
50-51 

gonadal dysgenesis with streak gonads with 
epithelial cords, 51-52 

hernia uteri inguinalis, 54-55 

histological classification, 45-46 

hypoplastic ovary, 47 

karyotype classification, 45 

Leydig cell hypoplasia, 58 

MAIS (minimal or slight androgen insensitivity 
syndrome), 58-60 

male with uterus, 54-55 

mixed gonadal dysgenesis, 53-54 

mosaicism, 45, 47 

normal male development, 45 

ovotestes, 49-50, 55-57 

PAIS (partial androgen insensitivity syndrome), 
58-60 

persistent Millerian duct syndrome, 54-55 

Sohval syndrome, 53-54 

streak gonad, 46-47 

streak gonad with epithelial cord-like structures, 
47-48 

streak testis, 49 

structurally normal testis, 50 


structurally normal testis (male 
undervirilization), 57-60 
Swyer syndrome, 51-52 
testicular feminization, 58-60 
true hermaphroditism, 55-57 
Turner syndrome, 50-51 
types of gonads correlated with clinical 
syndromes, 46-50 
undifferentiated gonadal tissue (UGT), 46 
with dysgenetic testis and/or streak testis, 52-55 
distal convoluted tubule, 4 
ductus epididymidis ectopia, 29 
dysgerminoma 
ovary, 91-93, 184 


ectopias 
testis, 27-29 
ectopic decidua 
ovary, 20-21 
ectopic prostatic tissue 
in females, 145-48 
in males, 148 
normal-appearing tissue in ectopic sites, 145 
teratomas, 145 
eczematous dermatitis 
vulva, 333 
efferent tubules 
embryonic development, 4 
ejaculatory duct cysts, 129 
ejaculatory ducts, 126 
embryonic development, 4, 5 
embryonal carcinoma 
ovary and testis, 93 
embryonic development 
chronology of main stages, 8 
differentiation of the female gonad, 5 
differentiation of the indifferent gonad, 4-5 
differentiation of the male gonad, 5 
external genitalia, 5 
fate of indifferent drafts, 4-5 
female sexual differentiation, 6-8 
genital ridges, 4 
genital tract, 5 
indifferent stage, 4-5 
male sexual differentiation, 5-6 
pre-sex determination stage, 4-5 
primordial germ cells, 4 
urinary system, 3-4 
endocervicosis 
genitourinary tract, 306-7 
urinary tract, 304 
endometrial stromal and related tumors 
uterus, 217-20 
endometrial stromal nodule 
uterus, 217-18 
endometrioid carcinoma 
ovary, 184 
endometriosis 
bladder, 304-6 
epididymis, 41 
kidney, 306 
malignancy arising from, 306 
testis, 41 
ureter, 305-6 
urethra, 290, 306 
urinary tract, 304 
vulva, 380-81 
endometrium 
Arias-Stella reaction, 186 
neuroendocrine tumors, 240-41 
endosalpingiosis 
genitourinary tract, 306-7 
urinary tract, 304 
Enterobius vermicularis infections, 14 
epidermal inclusion cysts 
vulva, 374 


epididymis 
acute orchio-epididymitis, 32-33 
brucellosis, 36 
ceroid granuloma of the testis and epididymis, 
34 
cholesterol granulomas, 41 
chronic epididymitis, 33 
cystic dysplasia of the epididymis, 25 
embryonic development, 4, 5 
endometriosis, 41 
epididymitis nodosa, 41 
fibrous pseudotumor, 42 
fungal orchio-epididymitis, 36 
granulomatous orchio-epididymitis, 35-37 
inflammatory pathology, 32-37 
ischemic granulomatous epididymitis, 40-41 
malakoplakia, 34 
non-granulomatous orchio-epididymitis, 32-35 
sarcoidosis, 36 
sperm granuloma, Al 
tuberculosis, 35 
xanthogranulomatous orchio-epididymitis, 
34-35 
epithelial lesions 
penis, 374-76 
vulva, 374-76 
epithelial tumors 
Brenner tumors of the ovary and testis, 79 
clear cell tumors of the ovary and testis, 77-78 
endometrioid tumors of the ovary and testis, 
75-77 
features of ovarian tumors, 62 
mucinous tumors of the ovary and testis, 73-75 
origins of ovarian and testicular tumors, 62-64 
ovarian-type tumors of the testis, 62 
seromucinous tumors of the ovary and testis, 
79-80 
serous tumors of the ovary and testis, 64-73 
undifferentiated carcinoma of the ovary, 80 
epithelioid angiomyolipoma 
kidney, 179, 206-8 
epoophoron, 150 
Erdheim-Chester disease 
testis, 34-35 
erythroplasia of Queyrat 
penis, 354 
Escherichia coli infection, 32, 131 
estrogen, 8 
Exophiala jeanselmei, 36 
external genitalia 
embryonic development, 5 
extramammary Paget disease 
penis, 356, 364-65 
vulva, 364-65 


female adnexal tumor of probable Wolffian origin 
(FATWO), 137 
female sexual differentiation, 6-8 
chronology of main stages of development, 8 
development of female external genitalia, 8 
development of the female genital tract, 8 
development of the ovary, 6-8 
fate of indifferent drafts, 8 
fetal gonadoblastoid testicular dysplasia (FGTD), 25 
FGF9 gene, 5 
fibroblastic lesions 
penis, 383-85 
vulva, 383-85 
fibroepithelial polyp 
penis, 374 
vulva, 374 
fibromas 
ovary, 114 
testis, 114 
fibromatosis 
ovary, 17-19 
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fibrous pseudotumor 
testis, 42 
fixed drug eruption 
penis, 343-44 
flat and papillary urothelial hyperplasia 
bladder, 254-55 
flat condyloma 
vulva, 348 
focal orchitis, 33 
follicle cyst 
ovary, 14 
follicular cells, 7 
embryonic development, 6 
foreign-body granulomas 
ovary, 14 
Frasier syndrome, 52 
frozen sections 
use in prostate and breast cancers, 
166-67 
fungal orchio-epididymitis, 36 


gametogenesis, 4 
Gardner-Silengo-Wachtel syndrome, 52 
Gartner duct cysts, 132-33 
vulva, 373 
gastrulation, 3 
genital drafts, 4 
genital herpes 
penis, 341 
genital melanosis 
penis, 381 
vulva, 381 
genital ridges, 4 
genital swellings (embryonic), 5 
genital tract 
embryonic development, 5 
genital tubercle, 5 
genital warts 
penis, 341, 375-76 
vulva, 346-48, 375-76 
genito-palato-cardiac syndrome, 52 
genitourinary system 
metastases to, 408 
genitourinary tract 
endocervicosis, 306-7 
endosalpingiosis, 306-7 
germ cell neoplasia in situ, 26 
ovary, 90-91 
testis, 25-26, 90-91 
germ cell tumors 
definition, 84 
granulomatous vasculitis associated with 
(testis), 31-32 
germ cell tumors (ovary and testis) 
choriocarcinoma, 95-98 
classification, 84 
dermoid cysts. See teratomas 
dysgerminoma (ovary), 91-93 
embryonal carcinoma, 93 
epidermoid cysts. See teratomas 
germ cell neoplasia in situ, 90-91 
germinoma, 90-91 
gonadoblastoma, 101 
incidence, 85 
mixed germ cell and sex cord-stromal tumors, 
101 
mixed germ cell tumors, 98-99 
mixed teratoma and yolk sac tumor (prepubertal 
type), 100-1 
origins of, 85-86 
polyembryoma, 98 
regressed (burned out) tumors, 99 
seminoma (testis), 91-93 
spermatocytic tumor, 99 
struma ovarii, 90 
teratomas, 86-90 
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germ cell tumors (cont.) 
trophoblastic neoplasia, 95-98 
tumors unrelated to germ cell neoplasia in situ, 
99 
yolk sac tumor (postpubertal type), 94-95 
yolk sac tumor (prepubertal type), 99-100 
germinoma 
ovary and testis, 90-91 
giant cell arteritis 
testis, 32 
giant multilocular cystadenoma (GMC), 133 
Gilbert-Dreyfus syndrome, 58 
gonadal blastema persistence 
testis, 27 
gonadal cords, 4 
gonadal drafts, 4 
gonadal stromal tumors, 114-17 
gonadoblastoma, 101 
ovary, 117-18 
testis, 26, 117-18 
Gonococci, 32 
gonorrhea, 132 
penis, 339 
Gorlin syndrome, 114 
granulomatous infections 
ovary, 13-14 
granulomatous orchio-epididymitis, 35-37 
granulomatous tubulitis 
testis, 36-37 
granulomatous vasculitis associated with germ cell 
tumors 
testis, 31-32 
granulosa cell tumors 
ovary, 111-13 
testis, 111-13 
Graves disease, 52 
growth factors 
role in embryonic development, 5 
gynecologic tract 
carcinomas with micropapillary features, 
278-80 
cervical clear cell carcinoma, 184 
clear cell tumors, 179-86 
criteria for malignancy, 208 
mesenchymal tumors, 203 
mesenchymal tumors compared with kidney 
tumors, 210-11 
metastases to, 397-402 
mixed epithelial and stromal tumors, 191-92 
non-cystic glandular tumors of urachus and 
gynecologic tract compared, 325 
non-glandular tumors of urachus and 
gynecologic tract compared, 327-28 
squamotransitional tumors, 274 
transitional cell tumors, 274-75 
urachal and gynecologic tract tumors compared, 
316 


Haemophilus ducreyi, 339 
Hailey—Hailey disease 
vulva, 337 
HAIR-AN syndrome, 17 
hamartomatous lesions 
testis, 24-27 
Hashimoto’ thyroiditis, 21 
hemangioma 
kidney, 208-9 
penis, 379 
vulva, 379 
hematocele 
testis, 37 
hematoma 
testis, 37 
Henoch-Schonlein purpura 
testis, 31 
hepatic ectopia, 29 


hepatotesticular fusion, 29 
herpes simplex virus (HSV) 
genital herpes, 341 
hidradenoma papilliferum 
vulva, 378-79 
high-grade endometrial stromal sarcoma 
uterus, 218-20 
high-grade papillary carcinoma, 260 
high-grade prostatic intraepithelial neoplasia 
(HGPIN), 157 
prostatic utricle, 124 
high-grade serous carcinoma 
ovary, 183-84 
gh-grade squamous intraepithelial lesion (HSIL) 
of the vulva, 179 
hilus cell hyperplasia 
ovary, 19 
hilus cell tumor 
ovary, 17 
hirsuties papillaris penis, 344 
histiocytosis secondary to HES plasma expander 
testis, 35 
histoplasmosis, 36 
HIV patients 
syphilitic orchitis, 36 
hormones 
role in embryonic development, 5 
human papillomavirus (HPV), 240, 274 
genital warts, 341 
HPV-related penile intraepithelial neoplasia, 
354-56 
urethral lesions related to, 289 
hyperandrogenism 
in PCOD, 16 
hyperestrogenism, 16 
hypergonadotropic hypogonadism 
female, 21-22 
hyperplasia of the rete testis with hyaline globules, 
21-22 
hyperprolactinemia, 16 
hyperreactio luteinalis 
ovary, 19-20 
hypogonadism 
female, 21-22 
hypogonadotropic hypogonadism 
ovary, 21 
hypoplastic zone 
testis, 25-26 
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idiopathic granulomatous orchitis (IGO), 36-37 
IgG4-positive orchitis, 34 
IgG4-related diseases, 42 
indifferent embryonic development, 4-5 
infarction 
ovary, 22 
infiltrating urothelial carcinomas 
bladder, 262-69 
inflammatory diseases 
ovary, 13-14 
inflammatory myofibroblastic tumor 
uterus, 224 
inflammatory pathology 
epididymis, 32-37 
testis, 32-37 
intermediate mesoderm, 3 
intersex disorders. See disorders of sexual 
development (DSD) 
interstitial syphilitic orchitis, 33-34 
interstitial tissue, 7 
intraductal carcinoma 
prostate cancer and breast cancer compared, 
163-64 
intraductal carcinoma of the prostate (IDC-P), 
125 
intraepithelial proliferative lesions 
prostate and breast compared, 157 


intrauterine device (IUD) 
actinomycosis related to, 13 
inverted (endophytic) neoplasms 
bladder, 262 
inverted papilloma of the prostatic urethra, 290 
inverted urothelial papilloma 
bladder, 258-59 
ischemic granulomatous epididymitis, 40-41 


juvenile granulosa cell tumor 
ovary, 184 

juxtaglomerular cell tumor 
kidney, 209 


Kallmann syndrome, 21 
Kaposi sarcoma 
penis, 387-88 
vulva, 387-88 
Kennedy disease, 58 
keratinizing squamous cell metaplasia 
bladder, 276 
kidney 
angiomyolipoma with epithelial cysts (AMLEC), 
205-6 
angiomyolipomas, 203-8 
chromophobe renal cell carcinoma with clear 
cell features, 174 
clear cell renal cell carcinoma, 173 
clear cell papillary renal cell carcinoma 
(CCPRCC), 176-78 
criteria for malignancy, 208 
cystic nephroma, 189-90 
endometriosis, 306 
epithelioid angiomyolipoma, 179, 206-8 
hemangioma, 208-9 
histologic and immunohistochemical features of 
clear cell tumors, 179 
intraglomerular lesions, 205 
juxtaglomerular cell tumor, 209 
eiomyoma, 209 
eiomyomatosis and renal cancer syndrome, 
217 
lymphangioma, 209 
lymphangiomyomatosis of the renal sinus, 
206 
malakoplakia, 179 
mesenchymal tumors, 203-11 
mesenchymal tumors compared with 
gynecologic tract tumors, 210-11 
microhamartomas, 205 
MiT-associated translocation renal cell 
carcinoma, 178-79 
mixed epithelial and stromal tumors, 189, 
190-92 
multilocular cystic clear cell renal cell neoplasms 
of low malignant potential (mcCCRCNLMP), 
174-76 
neuroendocrine tumors, 238 
oncocytoma-like angiomyolipomas, 206 
papillary renal cell carcinoma with clear cell 
features, 173-74 
PEComas, 203-8 
renal cell tumors with clear cells, 173-79 
renomedullary interstitial cell tumor, 209 
Schwannoma, 209 
solitary fibrous tumor, 209-10 
urothelial carcinoma, 179 
xanthogranulomatous pyelonephritis, 179 
kidney development 
development of the excretory system, 4 
metanephros (permanent kidney), 4 
movement of the developing kidneys, 4 
Klinefelter syndrome, 28 
Klippel-Trenaunay syndrome, 208 
Kogan disease, 32 
Krukenberg tumor, 18 


labia majora 
embryonic development, 8 
labia minora 
embryonic development, 8 
Laugier-Hunziker syndrome, 381 
leiomyoma 
kidney, 209 
penis, 386 
variants found in the uterus, 213-15 
vulva, 386 
leiomyomatosis and renal cancer syndrome, 
217 
leiomyosarcoma 
penis, 386-87 
uterus, 216-17 
vulva, 386-87 
leishmaniasis 
testicular involvement, 36 
LEOPARD syndrome, 381 
leprosy, 14 
testis, 34 
Leydig cell ectopia 
testis, 28 
Leydig cell tumors (ovary and testis), 107-9 
Leydig cells, 5 
lichen planus 
penis, 342-43 
vulva, 336 
lichen sclerosus 
nevi in, 382-83 
penis, 343 
vulva, 334-36 
lichen simplex chronicus 
vulva, 333, 334 
lipid cell tumors 
ovary, 109 
lipomembranous fat necrosis, 30 
liposarcoma 
uterus, 225 
loop of Henle, 4 
low-grade endometrial stromal sarcoma 
uterus, 217-18 
low-grade papillary carcinoma 
bladder, 260 
low-grade squamous intraepithelial lesion (LSIL) 
of the vulva, 348 
Lubs syndrome, 58 
lymphangioma 
kidney, 209 
lymphangioma circumscriptum 
penis, 379-80 
vulva, 379-80 
lymphangiomyomatosis of the renal sinus, 206 
lymphocytic orchitis, 33 
lymphogranuloma venereum 
penis, 340 
lymphoma-like lesion 
cervix, 225 
lymphoma-like orchitis 
testis, 29 
lymphoproliferative disorders 
urethra, 294 


major calix, 4 

malakoplakia, 14 
epididymis, 34 
kidney, 179 
testis, 34 
urethra, 290 

malaria 
testicular involvement, 36 

male sexual differentiation, 5-6 
chronology of main stages of development, 8 
development of the external genitalia, 6 
development of the male genital tract, 5-6 
fate of indifferent drafts, 7 


malignant mixed Miillerian tumors (MMMT) 
ovary, 200-1 
uterus, 198-99 
malignant neoplasms 
penis, 358-70 
vulva, 358-70 
massive edema 
ovary, 17-19 
meconial periorchitis, 37-38 
meconial vaginalitis 
testis, 37-38 
median raphe cysts 
penis, 373 
Meigs syndrome, 114, 115 
melanocytic lesions 
penis, 381-83 
vulva, 381-83 
melanocytic nevi of genital type 
penis, 382 
vulva, 382 
melanoma 
penis, 368-70 
urethra (female), 294 
urethra (male), 301 
vulva, 368-70 
menopause, 8 
premature, 21 
Merkel cell carcinoma 
penis, 365-67 
vulva, 365-67 
mesenchymal tumors 
cervix, 225 
comparison of gynecologic tract and kidney 
tumors, 210-11 
gynecologic tract, 203 
kidney, 203-11 
ovary, 228 
penis, 385-88 
prostate and breast compared, 164-66 
urethra, 294 
uterus, 213-25 
vagina, 225-28 
vulva, 225-28, 385-88 
mesonephric ducts, 4, 5 
mesonephric remnants 
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epoophoron, 150 
gynecologic tract, 150-52 
hyperplasia of prostate mesonephric remnants 
of the prostate, 152-53 
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151-52 
mesonephric hyperplasia in females, 
150-52 
paroophoron, 150 
mesonephric tubules, 4 
mesonephros, 3, 4, 5 
mesothelial cysts 
testis, 41 
mesothelioma 
testis, 38 
metanephric mass, 4 
metanephros (permanent kidney), 3, 4 
metastases 
ovary, 184 
prostate and breast compared, 164-66 
to the genitourinary system, 408 
to the gynecologic tract, 397-402 
micaceous balanitis, 343 
microhamartomas 
kidney, 205 
micropapillary carcinomas 
differential diagnosis, 278-80 
micropapillary urothelial carcinoma 
bladder, 278-80 
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mitochondrial myopathy, 25 
mixed epithelial and mesenchymal tumors 
uterus, 194-99 
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kidney tumors, 191-92 
gynecologic tract, 191-92 
kidney, 189, 190-92 
ovary, 200-2 
seminal vesicles, 135-36, 143-44 
mixed germ cell and sex cord-stromal tumors, 101 
mixed sex cord-stromal tumors, 109-11 
mixed teratoma and yolk sac tumor (prepubertal 
type), 100-1 
molluscipoxvirus, 341 
molluscum contagiosum 
penis, 341 
morbid obesity, 21 
mucinous adenocarcinoma 
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urethra (male), 296-301 
mucinous cystic tumors 
ovary, 319-22 
urachus, 316-17 
urachus compared with ovary, 322 
mucosal melanotic macule 
penis, 381 
vulva, 381 
mucous membrane pemphigoid 
vulva, 336 
Muir-Torre syndrome, 377 
Miillerian adenosarcomas 
ovary, 201-2 
Miillerian cysts 
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vulva, 373 
Miillerian duct cyst 
male, 129 
Miillerian ducts, 8 
embryonic development, 5 
Miillerian lesions 
bladder, 304-7 
Miillerianosis 
definition, 304 
urinary tract, 304 
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low malignant potential (mcCCRCNLMP), 
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multiple enchondromatosis, 111 
multiple pterygium syndrome, 52 
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Mycoplasma hominis, 13 
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vulva, 383-85 
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mimicked by clear cell carcinoma of the bladder, 
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neuroendocrine carcinoma 
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neuroendocrine tumors 
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cervix, 238-40 
classification, 233 
comparison of male and female genital tracts 
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neuroendocrine tumors (cont.) 

endometrium, 240-41 

kidney, 238 

origin of, 233 

ovary, 241-42 
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ureters, 238 

uterus, 240-41 
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penis, 382-83 

vulva, 382-83 
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urachus, 322-25 
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urachus, 326-27 

urachus and gynecologic tract compared, 327-28 
non-granulomatous infectious diseases 

ovary, 13 
non-granulomatous orchio-epididymitis, 32-35 
non-neoplastic lesions 
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testis, 24-43 
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Ollier disease, 111 
oncocytoma-like angiomyolipomas 
kidney, 206 
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orchio- epididymitis 
granulomatous, 35-37 
non-granulomatous, 32-35 
organ of Rosenmiiller, 150 
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ovarian epithelial tumors 
Brenner tumors, 79 
clear cell tumors, 77-78 
endometrioid tumors, 75-77 
features of, 62 
mucinous tumors, 73-75 
origins of, 62-64 
seromucinous tumors, 79-80 
serous tumors, 64-73 
undifferentiated carcinoma, 80 
ovarian remnant syndrome, 15-16 
ovarian sex cord—stromal tumors 
features of, 103 
fibromas, 114 
gonadal stromal tumors, 114-17 
gonadoblastoma, 117-18 
granulosa cell tumors, 111-13 
Leydig cell tumors, 107-9 
lipid cell tumors, 109 
mixed germ cell and sex cord-stromal tumors, 
117-18 
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Sertoli cell tumors, 103-7 
Sertoli-Leydig cell tumors (SLCTs), 109-11 
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steroid cell tumors, 109 
thecomas, 114-17 
types of, 103 
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tumors, 118 
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ovarian surface epithelium, 8 
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Brenner tumor (borderline), 248-51 
Brenner tumor (malignant), 248-51 
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chemotherapy effects, 22 
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corpus luteum cyst, 15 

cytomegalovirus oophoritis, 13 

differentiation of the indifferent gonad, 5 
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endometrioid carcinoma, 184 

fibromatosis, 17-19 
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foreign-body granulomas, 14 

fungal infections, 13 
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hyperreactio luteinalis, 19-20 
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juvenile granulosa cell tumor, 184 
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200-1 
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metastases, 184 
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neuroendocrine tumors, 241-42 
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non-infectious granulomas, 14 
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ovarian abscesses, 13 

ovarian myxoma, 18 

ovarian remnant syndrome, 15-16 

polycystic ovarian disease (PCOD), 16 

pregnancy luteoma, 19 

pregnancy-related lesions, 19-21 

premature menopause, 21 

premature ovarian failure, 21-22 

radiotherapy effects, 22 

resistant ovary syndrome, 21 

solitary cysts, 14-15 

stromal hyperplasia, 17 

stromal hyperthecosis, 17 

stromal luteoma, 17 

torsion, 22 

transitional cell carcinoma, 251-52 

transitional cell tumor pathogenesis, 247 

transitional cell tumors, 247-52 

tubo-ovarian abscesses, 13 
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Paget disease, 257 
penis, 356 
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papillary urothelial neoplasm of low malignant 
potential (PUNLMP) 
bladder, 259-60 
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bladder, 233-34 
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paraovarium, 150 
parasites 
orchitis caused by, 36 
parasitic cysts of the prostate, 130 
paratesticular cysts, 41-42 
paroophoron, 150 
pearly penile papules, 344 
PEComas. See perivascular epithelioid tumors 
Pediculosis pubis (pubic lice), 341 
pelvic inflammatory disease (PID), 13 
pelvic tuberculosis, 13 
pemphigus vulgaris 
vulva, 336 
penile intraepithelial neoplasia (PeIN) 
basaloid PeIN, 354-56 
classification, 354 
differentiated PeIN, 354 
HPV-related PeIN, 354-56 
presentation, 354 
terms used for, 354 
warty PeIN, 354-56 
penile urethra 
embryonic development, 4, 5, 6 
penis 
adnexal lesions, 377-79 
aggressive angiomyxoma, 383 
allergic eczema, 343 
angiokeratoma, 344, 380 
angiomyofibroblastoma, 383-85 
anogenital mammary-like gland lesions, 377-79 
bacterial infections, 339-40 
balanitis circinata, 340 
balanitis xerotica obliterans, 343 
Bartholin gland carcinoma, 367-68 
basal cell carcinoma, 363-64 
benign vascular lesions, 379-80 
Bowen disease, 354 
candidiasis, 339 
cellular angiofibroma, 385 
chancroid, 339 
classification of dermatoses, 339 
complex anatomy, 373 
condyloma acuminata, 375-76 
cystic lesions, 373 
embryonic development, 6 
epithelial lesions, 374-76 
erythroplasia of Queyrat, 354 
extramammary Paget disease, 356, 364-65 
fibroepithelial polyp, 374 
fixed drug eruption, 343-44 
genital herpes, 341 
genital melanosis, 381 
genital warts, 341, 375-76 
gonorrhea, 339 
hemangioma, 379 
herpes simplex virus (HSV) infection, 341 
hirsuties papillaris penis, 344 
human papillomavirus (HPV) infection, 341 
infective diseases, 339-41 
infestations, 340-41 
inflammatory diseases, 341-44 
intraepithelial lesions, 354-56 
intraepithelial lesions of vulva and penis 
compared, 356 
Kaposi sarcoma, 387-88 
leiomyoma, 386 
leiomyosarcoma, 386-87 
lichen planus, 342-43 
lichen sclerosus, 343 
lymphangioma circumscriptum, 379-80 
lymphogranuloma venereum, 340 
malignant neoplasms, 358-70 


median raphe cysts, 373 
melanocytic lesions, 381-83 
melanocytic nevi of genital type, 382 
melanoma, 368-70 
Merkel cell carcinoma, 365-67 
mesenchymal tumors, 385-88 
micaceous balanitis, 343 
molluscum contagiosum, 341 
mucosal melanotic macule, 381 
mycotic infections, 339 
myofibroblastic/fibroblastic lesions, 383-85 
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pearly penile papules, 344 
pediculosis pubis (pubic lice), 341 
psoriasis, 342 
Reiter syndrome, 340 
scabies, 340 
seborrheic keratosis, 375 
smooth muscle neoplasms, 385-87 
soft chancre, 339 
squamous cell carcinoma, 358-63 
superficial angiomyxoma, 385 
syphilis, 339 
syringoma, 379 
viral infections, 341 
Zoons balanitis, 344 
perineum 
embryonic development, 5 
peritumoral granulomatous orchitis, 36-37 
periurethral prostatic ducts 
features of, 124-25 
intraductal carcinoma of the prostate (IDC-P), 
125 
neoplasms, 124-25 
prostatic ductal adenocarcinoma, 125-26 
perivascular epithelioid cell (PEC), 203 
perivascular epithelioid tumors (PEComas) 
kidney, 203-8 
uterus, 221-24 
Peutz-Jeghers syndrome, 26, 103, 106, 107, 381 
phyllodes-type tumors 
prostate, 134-35 
Pick’s adenoma 
testis, 25-26 
plasma cell granuloma of the testis, 34 
plasma cell vulvitis, 337 
polyarteritis nodosa (PAN) 
testis, 31 
polycystic ovarian disease (PCOD), 16 
polyembryoma 
ovary and testis, 98 
polypoid intestinal metaplasia 
urethra, 290 
polypoid nodular calcifying proliferation of the 
rete testis, 40 
polypoid urethritis, 288 
postoperative spindle cell nodule 
cervix, 225 
pregnancy luteoma 
ovary, 19 
pregnancy-related lesions of the ovary, 19-21 
primary autoimmune orchitis, 33 
primary oocytes 
embryonic development, 7 
primitive neuroectodermal tumors (PNET) 
uterus, 224 
primordial follicles, 7 
primordial germ cells, 4, 5 
development of primary oocytes, 7 
pronephric ducts, 4 
pronephros, 3, 4 
prostate 
benign epithelial proliferations, 157 
benign prostatic hyperplasia (BPH), 130, 157 


biphasic tumors, 140-43 

ectopic prostatic tissue, 145-48 
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female homologs of the prostate and associated 
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histology compared to the breast, 155-57 

hyperplasia of mesonephric remnants, 152-53 

intraepithelial proliferative lesions, 157 
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neuroendocrine tumors, 235-38 
prostatic intraepithelial neoplasia (PIN), 157 
sarcomatoid carcinoma (carcinosarcoma), 143 
similarities and differences to the breast, 157 
specimen handling compared to breast 
specimens, 167-68 
stromal sarcoma, 140-43 
STUMP, 140-43 
prostate cancer 
genetic changes compared with breast cancer, 
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histologic variants compared with breast 
cancer, 164 
intraductal carcinoma, 163-64 
intraductal carcinoma of the prostate (IDC-P), 
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mesenchymal tumors, 164-66 
metastatic tumors, 164-66 
pathologic features compared to breast cancer, 
158-61 
prostatic ductal adenocarcinoma, 125-26 
research work of the Ancona group, 123 
rhabdomyosarcoma, 164 
treatment compared with breast cancer, 167 
use of frozen sections, 166-67 
prostate cysts 
classification, 129 
complicated cysts, 130 
cystadenocarcinoma, 133-34 
cystic dilation of prostatic utricle, 129 
ejaculatory duct cysts, 129 
enlarged prostate utricle, 129 
features of prostate and surrounding area cystic 
lesions, 128-29 
giant multilocular cystadenoma (GMC), 133 
intraparenchymal cysts, 130 
isolated medial cysts, 129 
Millerian duct cyst, 129 
multiple cysts, 130 
neoplastic cysts, 133-35 
non-neoplastic cysts, 129-30 
parasitic cysts, 130 
phyllodes-type tumors, 134-35 
prostatic utricle cyst, 129 
pseudocystic prostate carcinoma, 135 
simple cysts (simple retention cysts), 130 
stromal tumor with phyllodes-type growth, 
134-35 
prostate tumors 
stromal sarcoma, 164-65 
stromal tumor of uncertain malignant potential 
(STUMP), 164-65 
prostatic ductal adenocarcinoma, 125-26 
prostatic urethra 
embryonic development, 5 
prostatic utricle 
abnormalities, 124 
anatomic location, 123 
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utricular cyst (cystic utricle), 124 

vagina masculinus (male vagina), 124 
prostatic utricle cyst, 129 
proximal convoluted tubule, 4 
pseudocystic prostate carcinoma, 135 
pseudosarcomatous periorchitis 

testis, 29 
psoriasis 

penis, 342 

vulva, 334 


radiotherapy 
effects on the ovary, 22 
reactive hyperplasia of the rete testis, 40 
reactive mesothelial hyperplasia (RMH) 
testis, 21 
Reifenstein syndrome, 58 
Reiter syndrome 
penis, 340 
relapsing polychondritis, 32 
renal blastema ectopia, 29 
renal pelvis, 4 
renomedullary interstitial cell tumor, 209 
resistant ovary syndrome, 21 
rete ovari, 7 
rete testis, 5 
acquired pathology, 39-40 
adenomatous hyperplasia, 39-40 
cystic dysplasia, 24-25 
cystic transformation, 39 
hyperplasia with hyaline globules, 21-22 
polypoid nodular calcifying proliferation, 40 
reactive hyperplasia, 40 
rhabdomyosarcoma 
prostate, 164 
uterus, 224-25 
rheumatoid arthritis, 32 
Rosai-Dorfman disease 
testis, 34 
Rossewater syndrome, 58 
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salpingitis, 13 
sarcoidosis, 14 
epididymis, 36 
testis, 36 
sarcomatoid carcinoma 
prostate, 143 
Sarcoptes scabiei var. hominis, 340 
scabies 
penis, 340 
schistosomiasis, 13 
testicular involvement, 36 
Schwannoma 
kidney, 209 
sclerosing lipogranuloma 
testis, 42-43 
sclerosing peritonitis, 18 
sclerosing stromal tumor, 18 
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embryonic development, 6 
seborrheic keratosis 
penis, 375 
vulva, 375 
secondary tumors. See metastases 
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seminal vesicle cysts 
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non-neoplastic cysts, 130-31 
seminal vesicles 
adenocarcinoma, 136-37 
biphasic tumors, 143-44 
cystadenoma, 135-36 
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seminiferous cords, 5 
seminiferous tubule ectopia 
testis, 27-28 
seminiferous tubules, 5 
seminoma 
testis, 91-93 
Sertoli cell hyperplasia 
testis, 25-26 
Sertoli cell nodule 
testis, 25-26 
Sertoli cell tumors 
ovary and testis, 103-7 
Sertoli cells, 5 
Sertoli-Leydig cell hamartoma 
testis, 26 
Sertoli-Leydig cell tumors (SLCTs), 109-11 
sex cord stromal tumors (ovary and testis) 
features of, 103 
fibromas, 114 
gonadal stromal tumors, 114-17 
gonadoblastoma, 117-18 
granulosa cell tumors, 111-13 
Leydig cell tumors, 107-9 
lipid cell tumors, 109 
mixed germ cell and sex cord-stromal tumors, 
117-18 
mixed sex cord-stromal tumors, 109-11 
Sertoli cell tumors, 103-7 
Sertoli-Leydig cell tumors (SLCTs), 109-11 
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steroid cell tumors, 109 
thecomas, 114-17 
types of, 103 
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tumors, 118 
unclassified sex cord-stromal tumors, 117 
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female urethra, 289 
vulva, 373 
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smooth muscle hamartoma 
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penis, 385-87 
vulva, 385-87 
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potential (STUMP) 
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soft chancre 
penis, 339 
Sohval syndrome, 53-54 
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kidney, 209-10 
SOX9 gene, 5 
specimen handling 
prostate and breast specimens compared, 
167-68 
sperm granuloma, 41 
spermatocele 
testis, 41-42 
spermatocytic tumor, 99 
spermatogonia, 5 
embryonic development, 4 
splanchopleura, 4 
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splenogonadal fusion, 29 
Sporothrix schenckii, 36 
squamotransitional tumors 
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squamous cell carcinoma 
bladder, 275-76 
penis, 358-63 
urachus, 327 
urethra (female), 290 
urethra (male), 295-96 
vulva, 358-63 
vulvar squamous cell carcinoma (VSCC) 
development, 346 
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bladder, 276 
squamous cell papilloma 
bladder, 277 
squamous cell tumors and lesions 
urinary tract, 275-77 
squamous papilloma 
cervix, 274 
urethra, 290 
SRY gene, 5 
Staphylococcus aureus infection, 131 
Stein—-Leventhal syndrome, 16 
steroid cell tumors 
ovary, 109 
stromal hyperplasia 
ovary, 17 
stromal hyperthecosis 
ovary, 17 
stromal luteoma 
ovary, 17 
stromal sarcoma 
prostate, 140-43, 164-65 
stromal tumor of uncertain malignant potential 
(STUMP) 
prostate, 140-43, 164-65 
stromal tumor with phyllodes-type growth 
prostate, 134-35 
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Sturge-Weber syndrome, 208 
superficial angiomyxoma 
penis, 385 
vulva, 385 
superficial myofibroblastoma 
vagina, 227-28 
vulva, 227-28 
Swyer syndrome, 51-52, 117 
syphilis, 14 
penis, 339 
syphilitic orchitis 
congenital and acquired forms, 35-36 
syringocele, 131 
male urethra, 289 
syringoma 
penis, 379 
vulva, 379 
systemic angiomatosis, 208 


TDF gene, 5 
teratomas 
ectopic prostatic tissue, 145 
ovary and testis, 86-90 
testicular epithelial neoplasms 
Brenner tumors, 79 
clear cell tumors, 78 
endometrioid tumors, 77 
mucinous tumors, 73-75 
origins of, 62-64 
ovarian epithelial-type tumors, 62 
seromucinous tumors, 79-80 
serous tumors, 64-73 
testicular hemorrhagic infarction, 29 
testicular pseudolymphoma, 33 
testicular sex cord—stromal tumors 
features of, 103 
fibromas, 114 
gonadal stromal tumors, 114-17 
gonadoblastoma, 117-18 


granulosa cell tumors, 111-13 
Leydig cell tumors, 107-9 
mixed germ cell and sex cord-stromal tumors, 
117-18 
mixed sex cord—stromal tumors, 109-11 
Sertoli cell tumors, 103-7 
Sertoli-Leydig cell tumors (SLCTs), 109-11 
sex cord tumor with annular tubules, 107 
thecomas, 114-17 
types of, 103 
unclassified mixed germ cell sex cord-stromal 
tumors, 118 
unclassified sex cord—stromal tumors, 117 
testis 
acquired pathology of the rete testis, 39-40 
acute orchio-epididymitis, 32-33 
adenomatous hyperplasia of the rete testis, 
39-40 
adrenal cortical ectopia, 28-29 
androgen insensitivity syndrome (AIS), 26 
brucellosis, 36 
ceroid granuloma of the testis and epididymis, 
34 
cholesterol granulomas, 41 
chronic non-specific orchitis, 33 
congenital testicular lymphangiectasis, 26-27 
cryptorchidism, 24, 25 
cystic dysplasia of the epididymis, 25 
cystic dysplasia of the rete testis, 24-25 
cystic transformation of the rete testis, 39 
differentiation of the indifferent gonad, 5 
ectopias, 27-29 
endometriosis, 41 
epididymitis nodosa, 41 
Erdheim-Chester disease, 34-35 
fetal gonadoblastoid testicular dysplasia 
(EGTD), 25 
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focal orchitis, 33 
fungal orchio-epididymitis, 36 
germ cell neoplasia in situ, 25-26 
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gonadoblastoma, 26 
granulomatous orchio-epididymitis, 35-37 
granulomatous tubulitis, 36-37 
granulomatous vasculitis associated with germ 
cell tumors, 31-32 
hamartomatous lesions, 24-27 
hematocele, 37 
hematoma, 37 
Henoch-SchOnlein purpura, 31 
histiocytosis secondary to HES plasma 
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hyperplasia of the rete testis with hyaline 
globules, 40 
hypoplastic zone, 25-26 
idiopathic granulomatous orchitis (IGO), 36-37 
IgG4-positive orchitis, 34 
inflammatory pathology, 32-37 
interstitial syphilitic orchitis, 33-34 
ischemic granulomatous epididymitis, 40-41 
isolated arteritis of the testis and epididymis, 31 
leprosy, 34 
Leydig cell ectopia, 28 
lymphocytic orchitis, 33 
lymphoma-like orchitis, 29 
malakoplakia, 34 
meconial periorchitis, 37-38 
meconial vaginalitis, 37-38 
mesothelial cysts, 41 
mesothelioma, 38 
movement from to the scrotum, 5 
non-granulomatous orchio-epididymitis, 32-35 
non-neoplastic lesions, 24-43 
orchitis caused by parasites, 36 
paratesticular cysts, 41-42 
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Pick’s adenoma, 25-26 

plasma cell granuloma of the testis, 34 

polyarteritis nodosa (PAN), 31 
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rete testis, 40 

primary autoimmune orchitis, 33 

pseudosarcomatous periorchitis, 29 
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reactive mesothelial hyperplasia (RMH), 38 
Rosai—Dorfman disease, 34 
sarcoidosis, 36 
schistosomiasis, 36 
sclerosing lipogranuloma, 42-43 
segmental testicular infarction, 30 
seminiferous tubule ectopia, 27-28 
Sertoli cell hyperplasia, 25-26 
Sertoli cell nodule, 25-26 
Sertoli-Leydig cell hamartoma, 26 
smooth muscle hamartoma, 27 
sperm granuloma, Al 
spermatocele, 41-42 
syphilitic orchitis (congenital and acquired 
forms), 35-36 
testicular dysgenesis syndrome, 25 
testicular hemorrhagic infarction, 29 
testicular pseudolymphoma, 33 
thromboangiitis obliterans, 32 
torsion, 29-30 
tuberculosis, 35 
tubular hamartoma, 26 
varicocele, 30-31 
vascular pathology, 29-32 
vasculitis, 31-32 
vasitis, 41 
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Whipple disease, 34 
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testosterone, 5 
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ovary, 114-17 
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testis, 32 
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testicle, 29-30 
torulopsis, 36 
toxoplasmosis 
testicular involvement, 36 
transitional cell carcinoma 
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transitional cell metaplasia 
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vagina, 274 
transitional cell tumors 
bladder, 254-72 
gynecologic tract, 274-75 
ovary, 247-52 
Treponema pallidum, 36, 339 
Tropheryma whipplei, 34 
trophoblastic neoplasia 
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trypanosomiasis 
testicular involvement, 36 
tuberculosis 
epididymis, 35 
testis, 35 
tubular hamartoma 
testis, 26 
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